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How the Gas Turbine Works 



Air enters the compressor at the top, then is 
ducted through two regenerative heat exchangers 
(one on each side — heated by the exhaust gases). 
The heated, compressed air then enters the com- 
bustor, where fuel is continuously injected. The 
mixture is ignited and expands. The gas flow is 
ducted through a turbine, which drives the com- 
pressor shaft. The gas flow goes on to drive a sec- 
ond (power) turbine, which has no mechanical 
connection with the first one, but whose shaft is 
geared to the transmission — and drives the car. 
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Great guns deserve great ammunition. We make both. 

"Remington" and "Core-Lokt” are trademarks registered in the U.S. Patent Office. 
‘Prices shown are suggested minimum prices. Subject to change without notice. 



How to beat the odds 
on the long shots. 



year 



Here's why many of the people who know 
rifles best put their money on the Remington 
Model 700. 

When you finally get a bead on the big one— a trophy 
ram, or goat, or pronghorn— you know how many shots 
you're going to get. 

One. 

Making that kind of long shot takes a lot of practice. 
It also takes a lot of rifle. 

The Remington Model 700 bolt action is a lot of rifle. 
That's why so many people with gun savvy recommend 
it for long-range shooting. 

Ask a veteran hunter— a guy who's bagged the big 
ones time and time again. The Model 700 is so accu- 
rate we used its design as the basis for our classic 
40XB Bench Rest competition model. Before we 
ship a 700, we test it carefully for accuracy. 

If it doesn't measure up, it never leaves the 
factory. 

Ask a gunsmith. He knows gun design 
inside and out. He can tell you that our 
Model 700 has one of the strongest cen- 
ter fire bolt actions ever made. The 
cartridge head is surrounded by 
three rings of solid steel. And 
there are no extractor cut- 
aways to weaken this criti- 
cal area. The bolt lugs are 
machined from steel 
every bit as strong as 
the steel around the 
cartridge head. 

Ask a dealer. He 
probably sells hun- 
dreds of rifles a 
You might find out 
from him that ______ 

the variety of / the Model 700's 

caliber selection 
sets it apart from 
any other bolt action 
rifle. It comes in 17 
different calibers, for 
every kind of hunting, 
every kind of game. 
Beyond accuracy. Ac- 
curacy and versatility are 
only a part of the 700 story. 
Because we know a sportsman 



takes special pride in own- 
ing a finely crafted firearm. 

The Model 700 BDL 
"Custom Deluxe" is 
a finely crafted fire- 
arm. And it looks it. 

Its classic Monte Carlo stock 
is made of select American wal- 
nut. We bring out the rich grain 
with Du Pont RK-W, a high-lustre 
finish that's also scratch- and water- 
resistant. 

We've given it deep, traditional 
checkering to accent the natural beau- 
ty of the wood. And added white line 
spacers and a black fore-end tip to set it 
all off. 

The BDL also has a hinged floor plate, 
"jeweled" bolt, and a sling strap with quick- 
release swivels. A real buy with prices starting 
at $174.95*. 

The Model 700 ADL "Deluxe" offers, among 
other features, a Monte Carlo 
stock, skip-line checkering, and 
Du Pont RK-W wood finish. It's 
priced from $154.95*. 

One more thing you ought to know : 

Once you've picked the right rifle, pick 
the right ammunition to go with it. 

Remington ballistics know-how 
and top-quality components make 
Remington "Core-Lokt" center fire 
cartridges the logical choice. They're 
made for your Model 700. In fact, 
each 700 is tested with them before 
it leaves the factory. 

The Remington Model 700 and 
"Core-Lokt" cartridges. Put them to- 
gether and you've got a shooting sys- 
tem that's hard to beat for reliability 
and accuracy. 

Remington Reports are based on 
information direct from the Reming- 
ton experts who design and engineer our products. 
For more details and a free copy of our full-color 
catalog, send a postcard to: 

Remington Arms Company, 

Inc., Dept. 348, Bridgeport, 

Conn. 06602. 



MODEL 700 
CALIBERS 

17 Rem. 
22-250 Rem. 

222 Rem. 

223 Rem. 
25-06 Rem. 

6 mm Rem. 

243 Win. 

270 Win. 

30-06 
308 Win. 

7 mm Rem. Mag. 
264 Win. Mag. 
6.5 Rem. Mag. 
350 Rem. Mag. 
300 Win. Mag. 
375 H & H Mag. 
458 Win. Mag. 
Left Hand 
Version 
270 Win. 
30-06 

7 mm Rem. Mag. 



Popular 

Science 



TH E NSlhadjflNciv MAGAZINE™ 



SEPTEMBER 1973 



Founded in 1872 
Vol. 203, No. 3 



HIGHLIGHTS OF THIS ISSUE: 



A New Program to Protect Your Invention page 36 

How you can use a simple and little-known Patent Office service. 

For the Gas Turbine Car, It's Now or Never page 56 

Is this the real auto engine of the future? The gas turbine now looks like 
the best for coping with fuel shortage, emission problems. 

How Sc ien ce T ra cks Down the Dread T wister page 6« 

Doing his research, PS reporter sees an Oklahoma town wiped out. 

The Hassle Over Atomic-Energy Safety page 78 

Will the big new atomic power plants be able to prevent all hell from 
breaking loose in the event of a major loss-of-coolant accident? 

20 Pages of Home-Improvement Ideas starts page ae 

Put a bedroom in your attic ... A bathroom in a dormer . . . Better-than- 
real stone and brick . . . "Dirt-cheap" soil cement . . . and lots more. 

COVER PAINTING BY DEAN ELLIS 



sm mm m am 

V^JhadaNeiv... 

CARS AND DRIVING 

Nor bye/ Dunne Report: Compacts 



from Europe 10 

For the Gas Turbine Car. It's Now 

or N ever 56 

Troubleshooting Your Car's 
Starting System 108 



SCIENCE AND INVENTIONS 

A New Program to Protect Your 

Invention 36 

Quick Kit Cot H id es in Closet . . 38 
How Diamonds Rocketed from 

the Earth's Depths 60 

Tornado! How Science Tracks 
Down the Dread Twister $4 



SPECIAL REPORT 

Scientific Facts Behind the 
Hassle Over Atomic-Energy Safety 78 



SPACE AND AVIATION 

A Dozen New Craft from the 

Paris Air Show 62 

OUTDOOR RECREATION 

Those H ot Tu nnel H ulls 68 

Honda's Elsinore 250: a Potent 

Two-Stroke 1 1Q 

4WD Van: Tough Off the Road, 
Smooth on the Highway 137 



>NhadJflNeiv DIGEST 

A PICTURE ROUNDUP OF NEW 
PROOUCTS AND DEVELOPMENTS 



Self-Timer for Hired Help 70 

Spectacle Rain Wipers 71 

GoJfjiClyb— Bail R ider 7 2 

What's New in Electronics 73 

What's New in Boating 74 

What's N ew in To ols 74 

What's New in Photography ... 75 
Wha t's N ew fo r Yo ur Car 76 



What's New in Home Improvement 77 



20-PAGES _ Q F G RE AT 
HOME-IMPROVEMENT IDEAS 



Artificial Stone and Brick: 

Better Than the Real Thing? ... 86 
The Modern Route to the Old 

Brick Kitchen ... . 87 

Octagon House for Tight Perch 

or Level Site 89 

Put a Bedroom in Yo ur A ttic ... 90 
Tuck a Bathroom in a Dormer . . 93 

How to Use Soil Cement 94 

Make Two Rooms f rom One 9i> 

Ihrea- C hannel W ir e less Switc h . 9 8 
Big Pump Speed-Paints House . .100 

No-Space Kitchen Storage 101 

Two Tools Sand Away Problems .102 
No-Brush, No-Sand Refinishing .103 
Vinyl Gutters: 

A Real Do-It-Yourself System ..104 

HOME AND SHOP 

Patch Kit Works L i ke Ban d-Ai d . . 26 
QrQwbar_with_a_New Tw ist .... 67 
Bandsaw You Carry with You . . 67 
Strip Joints: the Furniture 

Refinisher's Best Friend? 82 

Three-Way Drill Puts Slam-Bang 

into Your Work 84 

Hinges Make Store-All Table ...106 
Motorized Ceiling Rack for Bikes 136 

ELECTRONICS 

The Extension Phone You Don't 
Plug In 85 



EVERY MONTH 

PS Readers Talk Back 6 

"Say, Smokey— " 22 

New Ideas from t he_lnv.entors . . 30 

The V iew Down the R oad 32 

Detroit Report 44 

Recreation Roundup 46 

Science N ewsfront 50 

Look and Listen 52 

PS: What's News 55 

Taking Care of Your Car 118 

Shop Talk 120 

Wordless Workshop 132 



HUBERT P. LUCKETT 

Editor-in-Chlef 

C. P. Gilmore • Executive Editor 
Kendall W. Goodwyn • Managing Editor 
Harry Samuels • Art Director 
GROUP EDITORS 

Arthur Fisher • Science & Engineering 
Everett H. Ortner • Consumer Information 
Alfred W. Lees • Reader Activities 

Senior Editors: Herbert Shuldiner, 

David D. Vigren 

Automotive Editor: Jan P. Norbye 
Boating Editor: Jim Roe 
Home Workshop Editor: A. J. Hand 
Electronics Editor: William J. Hawkins 
Art Editors: Herbert Anthony, 

Richard J. Meyer. W. David Houser 
Art Production Manager: Henry W. Kazmirowski 
Associate Editors: Ruth Westphal. 

John R. Free, Douglas Garr, Ray Hill 
Assistant Editor: V. Elaine Smay 
Midwest Editor: E. F. Lindsley 
Detroit Editor: Jim Dunne 
West Coast Editor: Jim Davis 
European Editor: David Scott 
Editorial Assistants: Anna Dallas (Chief), 
Carol Behr, Marilyn Bender, F. B. Ford, 
Dorothy Fox 

PLANS & PROJECTS 
Director: William A. Flanagan 
Administrative Assistant: Martha Musgrove 

CONSULTING EDITORS 
Dr. Wernher von Braun, Space 
Edwin A. Link, Oceans 
Smokey Yunick, Auto Mechanics 
Ken Isaacs, Design 
Jackson Hand, Home Improvement 
Robert Gannon, Adventure 
Phil McCafferty, Projects 
R. J. De Cristoforo, Tools & Techniques 
Richard Day, Home & Shop 
Ben Kocivar, Flying 



J. MICHAEL HADLEY 
President and Publisher 

EDWARD F. HAGERTY JR. 
Associate Publisher 

FRANCIS X. WILKINSON 
Vice-President Advertising 

ROBERT D. COLE 
Vice-President Circulation 

PETER CALVO 
Vice-President Production 

STUART BERNARD 
Vice-President A dministration 

WILLIAM S. DAVID 
Business Manager 



EDITORIAL OFFICES 

355 Lexington Ave., New York, N. Y. 10017 

PUBLISHED MONTHLY By Popular Science 
Publishing Co., Inc., J. M. Hadley. President. 
355 Lexington Ave., New York, N. Y. 10017. 

Microfilm editions are available from Univer- 
sity Microfilms, Ann Arbor. Mich. 48106. 

ADVERTISING OFFICES 
New York: 355 Lexington Ave. (10017), Tel. 
212-687-3000; Chicago: 401 N. Michigan Ave. 
(60611), Tel. 312-527-0550; Detroit: 1716 
Fisher Building (48202), Tel. 313-872-7060; 
Los Angeles (Pacific West Coast): 3550 Wil- 
shire Blvd.. Suite 908 (90005), Tel. 213-380- 
1936. 

Return postage must accompany all manu- 
scripts submitted. We cannot be responsible 
for the loss of manuscripts or photos. 



2 POPULAR SCIENCE 






Actual scene from a DieHard commercial. 
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It was old car, old DieHard vs. new car, new battery. 

And old won. 



The DieHard had been inside 
for over two years. The new car, 
of course, had its factory-installed 
battery. 

But afterturningthe headlights 
on and draining both batteries for 
three hours and 58 minutes, the 
new battery was dead as a doornail. 

The DieHard, on the other 
hand, lived up to its name. 




Copyrigh 



the old car And the old car started up right away.* 

That’s because the DieHard has 
extra power. T o start your car when 
most batteries won't. 

Available only at Sears Tire and 
Auto Centers. 
Or through the 
O LW Sears, Roebuck 

SCtirS L and Co. catalog. 



vailableonly 



Tire and Auto Centers # T6St Certified by 

United States Auto Club. 
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The new car dealer 
with more customers 
than cars... 



. . . always has the best car deal in town. Because along with 
all the cars he sells, he also offers the advantages of depend- 
able service. Using superior lubricating products. Superfine 
Castrol CTX motor oil. Castrol quality gear oils, greases, 
transmission and brake fluids. Most important: a Castrol- 
lubricated car will continue to provide showroom quality 
performance. A necessity. With the added engine load of 
optional extras. Before you buy your new car, look for the 
green and red Castrol Service Department sign. It locates a 
very special car dealer. One with the best cars. And the best 
deals. Because Castrol Service backs his cars best. 

Castrol Oils, Inc., New York, N.Y. 



New Car Buyers: Write for important details about Castrol's NEW CAR OWNER PROTEC- 
TION PLAN, currently featured in many new car dealerships throughout the United States. 
Castrol Oils, Inc . Dept. NC, Continental Plaza, Hackensack, N.J. 07601 
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One coat stops rust., 
gives anything metal 
a "like new” look. 



X-O Rust means long life and lasting beauty for toys, tools, ironwork, 
any metal indoors and out. X-O Rust's no-lead formula gives positive 
all-weather protection ... halts rust on old surfaces, never lets it start 
on new metal. (An excellent coating for those non-metal surfaces you 

want to protect, too.) Ready to use in 17 colors. Pt 1.75 

Qt 2.85 Gal 7.85 16-oz. aerosol can 1.79 



7/S^ume/ Latex 

Blacktop Coating 

The easy, quick do-it- 
yourself way to restore 
asphalt drives. Goes 4 
times further than ordi- 
nary asphalt coatings, 
one gallon covers up to 
300 sq. ft. Yet gives 
long lasting protection. 
No oily mess, no residue 
to track inside. Just 
brush, roll or spray it 
on . . . dries ready to take 
punishment in just two 
hours. Soap ’n water 
clean-up for tools and 
hands. Gallon, q 
leg. 4.95, only. 



*WRm 
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HARDWARE STORES 



100 % Member-Owned • 

Tru-Test Paints are sold only by ’ 
own their own paint factories. Lo 
phone directory. 



Gives wood a “hammer hard” finish! 

Tru-Test Supreme Polyurethane Varnish. Clear “coat 
of armor” protection for all woods. Won’t chip, crack, 
mar or peel . . .even withstands hammer blows! Lasts 
twice as long as ordinary varnish on fine furniture, 
floors, paneling, marine and outdoor sur- q /\/\ 
faces. Gloss, satin or dull finish. Gallon «7*UU 
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GOOD FOR 
10,000 
BATHS 




Rub-a-dub-dub, put GE Bathtub 
Seal around your tub. It’s made 
of silicone. So ifs guaranteed 
for 10,000 baths or 10 years— 
whichever is longest. Perma- 
nently flexible, waterproof and 
mildewproof, it won’t crack, dry 
or shrink. What's more, it adheres 
to most materials including 
ceramic, porcelain, metal, glass. 
So get a tube at your hardware 
counter. Squeeze it on and start 
counting baths. One, two, three, 
four, five, six, seven, eight, nine... 

GENERAL ELECTRIC 
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PS Readers Talk Back 

Where you voice your views . . . and the 
editors do the listening 



Prescribed sunglasses 

Richard Day’s article “Beat the 
Squint— with the Right Sunglasses” 
[July] was excellently presented and 
should be of tremendous help to the 
layman in selecting quality sun- 
glasses. However, the paragraph 
that reads “The surest place to get 
the higher priced ophthalmic-quality 
sunglasses in piano or prescription 




is from an optometrist” is a bit un- 
fair to the many ophthalmologists 
who dispense their own piano and 
prescription glasses, and the ethical 
dispensing opticians throughout the 
country. Why not include them all? 

W. D. Stayman 
Bausch & Lomb, Miami, Fla. 

Lithium-battery pacemaker 

Concerning “Lithium Batteries— 
Fantastic New Dry Cells You Can 
Buy Now” [May], we thought you’d 
like to know there are medical ap- 
plications for this cell. We have de- 
veloped a new lithium iodide pace- 
maker which is presently in clinical 
evaluation. Calculated and extrapo- 
lated data promises to enable us to 
deliver a pacemaker of much greater 
life than is presently available from 
the universally used zinc-mercury 
batteries which have given only two- 
to three-year pacemakers. 

Manuel A. Villafana, Pres. 

Cardiac Pacemakers, Inc. 

St. Paul, Minn. 

Old inflatable bumper 

The inflatable bumper shown in 
What’s New [July] is a new unit 
based on an old concept. In 1916 an 
inventor named Blalock built about 
20 such bumpers. It was a vast im- 
provement over the spring-steel 
bumper, which didn’t fare very well 
with telephone poles, a big hazard 
in those days. 

Blalock demonstrated his inven- 
tion for the Missouri State Highway 
Department and the AAA. A test 
car equipped with the bumper was 
intentionally driven into a telephone 
pole. Damage to the bumper was 



minimal, but the pole shattered and 
smashed into the driver’s compart- 
ment killing Mr. Blalock. That end- 
ed further development of the bump- 
er and any future interest in it. I’m 
glad to see its revival. 

J. L. Torrence. Pt. Richey, Fla. 

Kit, not a cover 

“You’ve Got the Pool . . . Now 
Look What You Can Add” [June] 
mentions our company as manufac- 
turers of a chemical pool-winteriz- 
ing cover. That’s an error. It is a 
winterizing chemical kit that we 
manufacture; in three sizes, for vari- 
ous pools. We’ve had numerous in- 
quiries, but for the wrong product. 
We hope you can correct the error. 

Nat Jonas, N. Jonas & Co. 

Philadelphia, Pa. 

The real '74 Mark IV 

As a real car nut I look forward 
to your annual car preview [“The 
’74 Cars: More Changes Than You 
Expected,” July]. But I think you 
made a mistake. You show a picture 
of what you say is a 1974 Conti- 
nental Mark IV. The caption reads: 
“Continental Mark IV keeps its 
Rolls-Royce-inspired grille.” The 
grille doesn’t look anything like its 
former grille or even a Rolls grille. 
In fact it looks exactly like the pic- 
ture of the Torino opposite. Please 
show us the real 1974 Mark IV. 

Ward Koppel, Sacramento, Calif. 




Several others caught the error. 
Shown above is the real Mark IV. 



Golf cart: clean transit 

G. C. Corrigan’s letter [Readers 
Talk Back, July] tells Detroit what 
kind of car he would and wouldn’t 
buy. I suggest he get a set of golf 
clubs and a golf cart. Otherwise he 
may have a long wait to keep to his 
ultimatum. 

W. F. Lawson, Santa Rosa, Calif. 

Wankel questions, anyone? 

I’m writing a book tentatively 
titled Illustrated Guide to Wankel 
Engines. I’m planning a question- 
and-answer chapter on the engines, 
Continued 





If two blades are better than one... 
try 18 of them. 



Some blade-makers are saying that it takes 
more than one blade to get a close shave. 

Norelco’s known that for years. We’ve got 18 
And they’re not just 18 ordinary blades. They’re 
surgical steel, self-sharpening rotary blades. 

They fit inside three super Microgroove™ jA 
floating heads that cling to every curve 
and crag of your face. P* 

And they work together with 
nine closeness-comfort settings on the 
VIP'"Tripleheader to let you shave as _ 

close, as comfortably, as you like. , 

So close, we dare to match shaves J 
with a blade ... or two ... or three .. . J \ 



J 1973 North American Philip* Corporation, 100 East 42nd Street, New York, N.Y. 10017. Noreico consumer products include 
Men's and Ladies' Electric Shavers, Pre-Shave and After-Shave Lotions. Lighted Shaving Mirror. Sun & Heat Lamps. Heated Styling Mod Comb. 750-Watt Styler/ Dryers. Hand-Held Hair Dryer, 
Untangler, Travel Iron. Electric Drip-Filter Coffee Makers. Hearing Aids. Tape Recorders. Cassettes. AKG Microphones, Headphones. Philips Turntables, and Hi-Fidelity Components. 
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Try the 
Metal Fixers 
from 




America’s First 
Name in 
Home Fix-up 





★ ☆ ★ 

DERUSTO® Enamelized Spray Paint: 
the rust fixer. Prevents rust and stops 
rust. Has rust preventive primer built 
into every color. Beautifies and pro- 
tects on new or rusted metal surfaces. 

In 23 handsome colors and a clear 
finish. 

DERUSTO GALV-A-GRIP™: the rain- 
spout fixer. The paint that sticks tight 
to slick metal surfaces — galvanized, 
aluminum, tin — to prevent paint peel- 
ing problems. In four colors. Primes 
and finishes gutters, downspouts, 
flashings. 

DERUSTO Protective Coating: the 
rust fixer. A heavy-duty, semi-gloss, 
rust inhibiting paint with the primer 
built into every color. Brush or roll it 
on to prevent rust — stop rust damage 
on metal surfaces. Seven colors plus 
clear finish. 

HAD dap ,nc -> Dayton. Ohio 45401 

UflVT) Subsidiary of yXbqg6..fac. 

v J 



PS Readers Talk Back 

[ Continued ] 



and I’d like to solicit the aid of Pop- 
ular Science readers. Send me your 
questions on Wankel engines. I will 




answer each and every letter per- 
sonally at a later date. 

Ralph S. Gobel, Williamsport, Md. 



Readers can send questions to Mr. 
Gobel at 8A Milestone Garden Apts., 
Williamsport, Md. 21795. 

More on engine run-on 

In the diagram for my article 
“Does Your Car Engine Run On 
When Switched Off” [June], the four 
wires leading to the voltage regula- 
tor don’t match any particular car. 
However, for many Chevy models 
and other GM cars, the wire to be 
cut (for diode insertion) is a brown 
one on the end. But check it out as 
described in the article. 

W. S. Andariese, Berlin, N.J. 

Parts-supply gaffe 

Thanks for the additional public- 
ity in your article “Mist Switch— It’s 
For Your Windshield Wipers” 
[Aug.]. But someone inadvertently 
included Heath as a source for com- 
ponents. Unfortunately, our distribu- 
tors are only authorized to sell parts 
for Heathkit items. 

Earl Broihier, Heath Co. 

Benton Harbor, Mich. 

We’re sorry we goofed. Parts for 
the project may be obtained from 
Williams Electronic Supply, 1863 
Woodbridge Ave., Edison, N.J. 

Clean water for pools 

I’m glad to see such articles as 
“Keep Your Pool Water Swimma- 
ble” [July] in Popular Science. 
Lately, you seem to be stressing not 
only clean water, but clean air and 
cars, and preservation of the envi- 
ronment. I steal my husband’s copy 
whenever he’s not looking. Keep up 
the good work. 

Nancy Scale, Seneca Falls, N.Y. 

Clean-engine story [continued] 

I’ve just decided to stick to sec- 
ond-hand junkers until Detroit comes 
up with something good. And I don’t 
mean internal combustion. Why are 
they so bull-headed? And then they 
have the nerve to complain about 
too-stringent emission controls? 

What about the Stirling engine? 
And Wally Minto’s Freon job? Or 



the KROV? These are naturals that 
don’t need emission-control devices, 
and they don't require the complicat- 
ed tuning up that the internal-com- 
bustion engine does. 

If Detroit is objecting to retool- 
ing, I won’t accept that, either. Do 
these alternate engines require more 
retooling than the Wankel? Even if 
they did, wouldn’t their advantages 
more than make up for it? 

Henry Crouch, Falls Church, Va. 

Setting sailing straight 

I would like to set the record 
straight in Peter Stevenson’s article 
“Manta Shows Other Sailcars Its 
Wake” [June]. ALSO (American 
Land Sailing Organization) is no 
longer, and has been absorbed by the 
National Sand Sailing Association, 
7305 Van Nuys Blvd., Van Nuys, 
Calif. 94105. NSSA was organized 
in 1963 and holds regularly sched- 
uled spring and fall meets. Most of 
the sailing is done at El Mirage 
Dry Lake, but we have had special 
events at Las Vegas sponsored by 
the Tropicana Hotel and have others 
coming up, such as Pismo Beach. 

We welcome any Manta sailor if 
his vehicle is properly equipped with 
a seat belt. We favor no particular 
land sailer or sailcar. 

Bob Ashlock, Pres. 

NSSA, Van Nuys, Calif. 

Pumpkin Seed: Triple Nickel 

Here’s a photo of my “Fast New 
Sailboat You Can Build” [May, 
’72]. I started it the third week of 
that May and finished it on Sept. 1. 
It was fun to build, but the real 
pleasure came when I launched my 
Pumpkin Seed. She handles nicely 
in light and moderate air. The sail 




number (555) inspired the name 
“Triple Nickel.” Total cost of the 
project, including sails, was only 
$600. 

Albert Haddod, Elmira, N.Y. 



Want to get something off your chest? 
Write "Readers Talk Back," 

Popular Science, 355 Lexington Ave., 
New York. N.Y. 10017 
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When you sell yourself on a 
GE major appliance, you don’t 
sell yourself short on service. 




Service b 

The last 

need is to wait all 
day for a service- 
man. With factory 
service we make an 
appointment. 
Morning or afternoon, 
when you're sure to 
be home. 



Nowit’s easier to pay for 
GE factory service. All 

you need is Master 
Charge or BankAmericard 
if you don’t have cash around the 
house or your checking account is low. 



GE Customer Care... Service Everywhere." 

General Electric's pledge that wherever 
you are or go in the U.S. A., you'll find a 
qualified GE serviceman nearby. 
Should you ever need him. 

Good Stnrtce... another reason 
why GE Is America’s*! major 
appliance value. 



A service truck like a door-to-door warehouse. 

GE Service is a network of over 100 Factory Service 
Centers and 8,000 franchised servicers. GE factory 
service vans carry more than 1,100 parts. So nine times 
out of ten, they'll have the part you need. 



Now we can find the trouble In your refrigerator In 
minutes without messing up your kitchen. In the old 

days, you'd have ice cream in the sink and parts all over 
the kitchen. Now, most of our no-frost models have 
Rapid Electrical Diagnosis. A system that starts 
with a computer 
check of all elec- 
trical circuits at 
our factory. It lets 
our factory tech- 
nician check out 
the main elec- 
trical components 
in about six 
minutes. 



GENERAL 



ELECTRIC 







PS Ratings — Test Report 
in a Nutshell 



Tha table below shows our ratings for 
10 performance or design areas In the 
four vehicles tested. The ratings are 
based strictly on test results and actual 
measurements. Personal bias or subjec- 
tive opinion play no part, as the ratings 
have a direct mathematical relationship 
to test data and specifications. Five 
points is excellent; 4, very good; 3, 
good; 2. fair: 1, poor; and 0. very poor. 



Acceleration 

Brakes 

Handling 

Maneuverability 

Fuel economy 

Quietness 

Ride comfort 

Roominess 

Visibility 

Entry/exit ease 



T* 3 a 

5 o B 

< 0. V) 



3 

4 

3 

4 
2 
1 



o 

_> 

0 

> 

2 

4 

4 

5 
3 

1 



( 2 ) ( 4 ) ( 2 ) ( 2 ) 
3 3 4 4 

3 4 5 4 

5 5 5 5 



Peugeot 604 GL with standard sunroof is in foreground. Behind, left to right: 
front-wheel-drive Audi 100 LS, Volvo 144-S, and front-wheel-drive Saab 99 LE. 



Smaller than U.S. compacts outside, 
yet roomier than U.S. intermediates 
inside, these imported family cars offer 
remarkable fuel economy 

Compacts 
from Europe- 

Big-Car Price, 

Small-Car Fuel Economy 
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By JAN P. NORBYE / PS Automotive Editor 

and JIM DUNNE / PS Detroit Editor PHOTOS BY DAVE HOUSER 



If you’re concerned about the fuel 
shortage, you are probably inter- 
ested in cars with small and efficient 
engines. All of these European com- 
pacts have four-cylinder engines (85 
to 112 hp) giving 17 to 24 miles 
per gallon. Weak on acceleration? 
Two of them have performance com- 
parable with standard-size U.S. V8s 
[PS, Mar.]. 
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Perhaps the Swedish-made Volvo 
is the only car in this group you’re 
familiar with. There are now some 
350,000 Volvos in operation on 
American roads, and sales continue 
to grow. Saab is also built in Sweden, 
but production has been so low that 
nation-wide distribution in the U.S. 
has only recently been achieved. 
Still, there are almost 100,000 Saabs 



in use in this country. The French- 
made Peugeot has been sold on the 
American market since about 1956, 
but on a modest scale. There are 
only 55,000 Peugeots in the U.S., 
but an expansion program is in the 
works. Audi is a German car (built 
by a subsidiary of Volkswagen) . A 
newcomer here in 1970, it has sold 
Continued 



No Miracles 
Today! 

Just a simple reminder 
to keep your engine properly tuned 
for improved gasoline mileage 



We have no magic formula to improve 
gasoline mileage, but we do know that 
a properly tuned engine can help. For 
example, one misfiring spark plug in 
a V-8 engine can reduce gasoline mile- 
age as much as 12%. 

A tune-up with new AC Fire-Ring 
Spark Plugs can help improve your 
gasoline mileage . . . and ACs will help 
give you quick starts and a smooth- 
running engine. 

To help you with your next tune-up, 
we are making available a comprehen- 
sive booklet containing the manufac- 
turer’s tune-up specifications for all 



American-made cars built since the 
early '60s. Spark plug type and gap, 
cam-dwell, timing and other important 
tune-up information . . . it’s all here! 
And it's yours for only $1.00. 

Try a set of AC Fire-Ring Spark 
Plugs at your next tune-up. We believe 
they’ll do a good job for you. 




AC SPARK PLUG DIVISION 



Send me a copy of the "AC Engine Tune-Up Speci- 
fications,” plus an AC Fire-Ring Spark Plug decal. 
$1.00 (cash, check or money order made out to AC 
Spark Plug Division) is enclosed to cover postage and 
handling (No C.O.D.s please). 



Send to: TUAR CO. 

P.O. Box 354 
Flint, Michigan 48501 



Name_ 



Address. 

City L 



.State. 



.Zip. 



Copyrighted material 





How PS tests brakes — and what we learn from it 



We test a car's ability to stop within 
a 12-foot-wide lane from 60 mph without 
front-wheel locking. The test is first made 
with cool brakes to show brake capacity 
and balance. The same test is repeated 
after 10 warmup stops from 60 mph with 
0.5-g deceleration at one-minute inter- 
vals, to show fade resistance. Stopping 
distance, pedal pressure, and rate of de- 
celeration are recorded. Volvo (above) 
had the shortest stopping distance with 
cool brakes, and needed only six feet 



Two lane changes in quick succession 
show a car's handling precision in a high- 
speed emergency maneuver. The car 
swerves left to avoid a barrier in the 
right lane, then back to clear a left-lane 
barrier 120 feet beyond. Each car makes 
a number of runs at increasing speed un- 



more to stop after warmup. Its pedal pres- 
sure remained practically unchanged, 
rising from 80 to 90 pounds. The short- 
est stop after warmup was made by the 
Audi— but its pedal pressure more than 
doubled. Pedal pressure went down after 
warmup in the Saab, and the Peugeot 
stopped considerably shorter with hot 
brakes than with cool brakes. Both front- 
wheel-drive cars (Audi and Saab) suf- 
fered early rear-wheel locking, with at- 
tendant lack of stability. 



til its maximum is reached. The Peugeot 
504 was fastest, but even the slowest 
(Audi) equaled Camaro/Firebird speed 
of 60 mph. Above, two views of the 
Peugeot show its wide stance, surefoot- 
ed sidebite, and slight roll. Peugeot has 
consistent light understeer, uncommonly 
accurate steering. Saab has excessive 
understeer, Audi strong understeer, Volvo 
normal understeer. 



so well that over 50,000 Audis are 
now registered. 

You’ll find an accent on quality 
engineering in these cars that’s miss- 
ing in the usual Detroit product. 
Audi and Saab have front-wheel 
drive, and the Peugeot has indepen- 
dent rear suspension (no rear axle 
but open drive shafts). Volvo and 
Saab have electronic fuel injection. 
Volvo has worm-and-roller steering 
with power assist as an option. The 
others have rack-and-pinion steering. 

All were equipped with optional 
automatic transmissions. Volvo and 
Saab use Borg- Warner units made 
in England. Audi uses a transmission * 
built by Fichtel & Sachs to designs 
produced in collaboration with the 
VW engineering department, and 
Peugeot’s automatic is made in Ger- 
many by ZF (Zahnradfabrik Frie- 
drichshafen ) . All use three-speed 
planetary gearing with a hydraulic t 
torque converter and are fully auto- 
matic. The Audi has inboard front 
disk brakes. Peugeot, Volvo, and 
Saab have four-wheel disk brakes. 

As you can see from the ratings on 
page 10, these compact sedans have 
plenty of interior room and are easy ^ 
to get in and out of. They have su- | 
perior handling and maneuverability, | 
first-class brakes, comfortable ride, 
and exceptional visibility. 

They compete at Ford LTD/ 
Chevy Caprice price levels, and that 
is a lot of money for a compact car. 
But you also get the same luxury 
or better than you find in full- 
size American cars. For instance, all 
have reclining front seat backs, and 
the Volvo even has adjustable lum- 
bar support. Sunroofs are standard 
on Audi and Peugeot. 

Audi 100 LS. You may think it 
looks a lot like Mercedes, and there’s 
good reason. The Audi was designed 1 
at Mercedes (when VW and Mer- 
cedes shared DKW/Audi ownership 
50/50— now VW is the sole owner). 
You find many similarities in the 
interior layout— the same spacious- 
ness, and the same type of door- 
hand le-cum-armrest design. You find *’ 
a well-finished passenger compart- 
Continued 





PS maneuverability test tells all about steering 




Six rubber cones are spaced 48 feet 
apart in a straight line, and the car 
snakes a slalom path through them. This 
is a severe test of the entire steering 
system. Any deficiency in choice of steer- 
ing ratio, turning circle, steering linkage, 
front-wheel alignment, weight balance, 
tires, or a combination of all, will show 



up in this test. How? By a drop in speed. 
Each run is timed by stopwatch. The 
Audi was slowest, and the other front- 
wheel-drive car (Saab) fastest, in this 
test. Peugeot and Volvo were within one 
mph of the Saab's speed. Reasons for 
Saab's showing: its shorter wheelbase, 
narrower track, lighter steering, shorter 
hood (better visibility). Volvo's optional 
power steering was a big help. Without 
it. the Volvo is 2.5 mph slower due to 
high steering effort required. 




plug-in 

boards 



CONAR 



100 vc solid 



NOW... 



state chassis 



Automatic fine tuning 



learn color TV 
servicing while 
building this NEW 25'JL-* SOLID STATE SET 
created by NRI for home training 



New square-cornered 
Sylvania piclure tube 



Automatic degaussing 



6-position detented 
UHF channel selector 



Handsome woodgrain cabinet, 

at no extra cost. (Offered only by NRI) 

/ 



Automatic 
tint control 





You’ll soon find yourself earning $5 
to $7 an hour, in your spare time . . . 
even before the course is completed. 

Learning at home is easy . . . the sim- 
plified NRI way. Texts are “bite-size” 
and fully-illustrated, leading you step 
by step, stage by stage, to a thorough 
knowledge of electronics. You can introduce defects into 
circuits, perform experiments, and discover the how and 
why of circuitry and 
equipment operation. 

Train with the 
Leader — NRI. 



NRI wanted more than a hobby kit TV 
. . . so we built one from the circuits 
up, specifically for teaching advanced 
electronics. You can only get this 
superb set from NRI . . . it’s exclusive 
with NRI Color TV Servicing Course. 

NRI was first to supply home study students with cus- 
tom-designed training kits to give practical hands-on ex- 
perience as you learn. Now NRI scores another first . . . 
with the exclusive 25" diagonal picture tube, solid chas- 
sis, color TV set designed-for-learning. You build it your- 
self with NRI’s TV-Radio Servicing Course. 

Kit for kit, dollar for 
dollar, you get more for 
your money from NRI. 

The TV-Radio Servicing Course 
includes a wide-band service type 
oscilloscope and a color bar cross- 
hatch generator . . . along with 
other valuable equipment you will use to perform experi- 
ments and make repairs on your own and other sets. 
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The same training innovations which have made NRI the 
leader in career training at home are now available to 
you. Mail the insert card for a free full-color catalog 
which spells out the NRI “discovery” method of learning. 
There’s no obligation. NO SALESMAN WILL CALL. 



APPROVED UNDER NEW Gl BILL. If you have served since January 31, 
1955, or are in service, check GI line on reply card. 



NRI TRAINING 



3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 
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Tracktest fifth wheal and Weston elec- 
tric speedometer show true speed and 
record distance with extreme accuracy. 
This equipment is used in acceleration 
and brake tests, and to measure distance 
in fuel-mileage tests. Best acceleration 
runs were made by the Audi, closely fol- 
lowed by the Saab. Peugeot was slowest, 
the Volvo leading it by a narrow margin. 
Surprisingly, the Saab gave best fuel 
economy, closely followed by the Peu- 
geot. The Volvo ran about three mpg be- 
hind, and the Audi six mpg behind the 
leaders. Both Swedish cars have elec- 
tronic fuel injection; French and German 
models use carburetors. 




Saab has awkward ignition lock on 

floor tunnel between seats. Wheel hous- 
ings intrude, stealing foot space. 




Volvo dashboard looks like model for 
an ESV with its strong safety accent. 
New cloth-upholstered seats are great. 



ment with full carpeting and a so- 
phisticated ventilation system with 
easy-to-understand controls. Three- 
point seat belts with inertia reel are 
both handy and comfortable. 

Windows are very large, and rear 
view is almost unobstructed. But the 
hood is high, long, and wide, so that 
an object on the roadway in front of 
the car disappears under the car’s 
hood about 16 feet in front of the 
bumper. (For comparison, the dis- 
tance is about 121/2 feet for the Peu- 
geot, 13 feet for the Volvo, and a 
mere 11 feet for the Saab. On a U.S. 
intermediate, like the Mercury Mon- 
tego, it’s over 21 feet!) 

An electric rear-window defroster 
is standard. The instruments are 
housed in two large dials, with fuel 
and temperature gauges on the right, 
and a speedometer optimistically la- 
beled to 130 mph on the left. Auto- 
matic choke is standard. The auto- 
matic-transmission control lever has 
an involved lock that requires a 
lifting motion to engage Drive or Re- 
verse from Neutral or Park. As the 
pattern is the familiar PRNDL, 
you’ll find that at fast idle the car 
will lurch backward before you can 
get it shifted into N or D unless 
you brake. 

The turn-signal stalk also dims 
the headlights— a very convenient 
arrangement. A similar stalk on the 
right controls the wiper/washer sys- 
tem. A bin-type glove box on the 
lower part of the panel is out of the 
way— yet the lock is up in the cen- 
tral part of the panel. 




Peugeot has unfamiliar controls — 

such ar turn signals and horn in a stalk 
on the right side of the steering column. 




Audi has sparse instrumentation and 

an automatic floorshift with an awkward 
movement but excellent seating room. 



Peugeot 504 GL. A small luxury 
car, the Peugeot is advertised as the 
“French Mercedes” tactually, there’s 
no connection between the two com- 
panies) . Peugeot is a family-owned 
business (with certain ties to Re- 
nault) that has long traditions as a 
maker of high-quality automobiles. 
The 504 GL is the top of the line 
currently available here. 

It is the quietest car in the group, 
with the most comfortable ride, yet 
it’s also tops in handling— a rare 
combination, so unusual that all De- 
troit auto makers bought 504s for 
testing and examination. 

The instruments are set in three 
circular dials directly in front of the 
driver, with gauges for battery charg- 
ing, fuel, and temperature. A dash 
clock is standard. Some small con- 
trols may be confusing, but others 
give added convenience. For exam- 
ple, the main wiper control is a 
switch on the instrument panel. But 
the light-switch stalk on the steering 
column (. left side) also operates the 
wiper/washer, and has a manual 
override for intermittent wiping. 
Very clever. 

Contrary to normal practice, the 
turn-signal stalk is on the right. You 
pull it up to blow the horn— another 
unaccustomed practice. Heater/ven- 
tilation controls are confusing. Four 
slide levers control heat, fan, fresh 
air, and upper/ lower ducts. The cowl 
intakes are controlled separately by 
levers under the panel. 

Seats recline fully, and a novel 
headrest arrangement brings the 
retracted headrest flush with the top 
of the seat back. The glove box is 
lockable. An electric rear-window de- 
froster is standard, but the Peugeot 
has a manual choke. The handbrake 
is a convenient pull-up lever between 
the front bucket seats. 

Saab 99 LE. Saab was an aircraft 
manufacturer before the company 
took up autos in 1947, and Saab air- 
planes are regarded as among the 
most modern in the world. The cars 
show lots of influence from aviation 
practice— especially in instrumenta- 
tion, controls, and safety. The body 
shell is a tremendously strong steel 
structure. The instrument panel is 
unconventional in appearance, but 
gauges are well placed and easy to 
read. The speedometer is marked in 
both mph and kilometers. A dash 
clock is standard. Controls are fairly 
standard, except that the wiper/wash- 
er system is on a stalk on the right 
of the steering column. 

Headrests are doughnut-shaped to 
give driver see-through rear visibil- 
ity and avoid giving back-seat pas- 
sengers that closed-in feeling. The 
Saab interior seems smaller, but 
Continued 
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We said part may 
make gaskets obsolete. 

Here's how. 



We call Part 2001 Permatex Gel 
Gasket. There’s nothing like it. 
Gel Gasket goes on instantly and 
sets up in minutes. Squeeze it out 
. . . assemble the parts . . . drive 
away. You’ve made a gasket. 

Gel Gasket comes off instantly 
. . . like peeling bananas. 

How good is it? Gel Gasket doesn’t 
relax, creep or absorb . . . and it 
mates to surfaces like skin. 



Economical? A tube is enough for 
four engines. 

Practical? It’san inventory in your 
tool box . . . not on your walls. 

With Permatex Gel Gasket you 
save time, money, labor, space 
. . . and the job of ordering or 
finding the right gasket. 

Will it make most gaskets obso- 
lete? Get a tube. Do it! 



PERMATEX COMPANY, INC.. 

P.O. Box 1350, West Palm Beach, Florida 33402. 
Telephone 305/686-0880. Telex 513-417. 
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Volvo (top left) offers easy access to 
underhood service points (though oil fil- 
ter cannot be removed from above). Peu- 
geot (top right) is slanted right. Plug 
change is easy, but requires a special 



tool. Saab (left) engine stands high with 
easy access to all service points. Audi 
(right) carried engine far forward, slant- 
ing right. Plugs, underside, are easy to 
change. 




Audi trunk (top left) has wide, flat floor, 
with spare wheel atop rear axle. Peugeot 
(top right) has spare wheel under trunk 
floor, accessible from below. Trunk is 
long and deep, with minimal wheel-hous- 



ing intrusion. Volvo (left) stores spare 
vertically in right-rear fender panel. Saab 
(right) carries spare (not shown) upright 
against rear of trunk — easy to reach but 
in the way. 




' 



NOISE -LEVEL TESTS 

Interior noise is measured in decibels 
on the A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50-dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
matic drill at 50 feet. 




■ 30 mph | — | 60 mph pr* 30 mph 
smooth smooth rough 
road ' — ' road ^ road 



measurements prove it’s the roomiest 
in the group. The front seat suffers 
from wheel-housing intrusion, how- 
ever. A small brake pedal is placed 
well to the right of the steering col- 
umn, making left-foot braking diffi- 
cult. The driver has a footrest aft of 
the left-wheel housing. 

The hood is front-hinged but has 
a complicated two-stage movement 
(the other cars have normal “alliga- 
tor” hoods). The rear-window de- 
froster uses a hot-air duct fed by the 
heater system, which includes lower- 
level outlets in the rear seat. 

Volvo 144 ES. First introduced 
in 1967, the 144 has evolved into a 
practical safety car. It is obvious 
that the Volvo has been designed and 
equipped with safety as a prime 
goal. The bumpers are more substan- 
tial than others and exceed U.S. 
standards by a wide margin. The 
seat-belt arrangement resembles the 
Audi’s and is just as satisfactory. 
The parcel shelf behind the rear seat 
is recessed to keep objects from fly- 
ing under hard braking or in a 
crash. Instruments and controls are 
spread widely, some high in front 
of the driver, others low down on 
the console head. The handbrake is 
out of the way, on the driver’s left. 

Temperature and vent controls are 
grouped in three centers, with two 
twist-knobs and a set of pushbuttons. 
There are four face-level vents on 
the driver’s side. Front doors have 

Saab back seat folds down to form 
load platform flush with trunk floor for 
carrying large or odd-shaped objects, 
or for use as a camper. 







Bumpers meet U.S. requirements on 

all. but the Swedish bumper systems go 
beyond. Volvo has seven-inch single 
headlights, while all others in group use 
dual five-inch sealed beams. Audi and 
Volvo have conventional headrests; Saab 
uses a doughnut design; Peugeot's retract 
fully into the seat backs. 



vent windows (the only one in the 
group). Heater ducts are led under 
the floor to the back-seat foot wells. 
Front seat backs have inertia locks 
preset to “give” in rear-end collision 
to avoid whiplash injuries. 

The Volvo has gauges for fuel and 
temperature, warning lights for brake 
failure, parking brake, oil pressure, 
and battery charging— all housed in 
a rectangular cluster. An electric 
rear-window defroster is standard. 
The radio antenna is laminated into 
the windshield. Like the Saab, Volvo 
uses the Bosch electronic fuel-injec- 
tion system, which eliminates a choke 





DIMENSIONS (Inches) 

A1 Ground clearance 
A2 Front leg room (max.) 
A3 Front head room 
A4 Rear head room 
A5 Rear leg room (min.) 

A6 Wheelbase 

A7 Height 

B 1 Width 
B2 Length 

B3 Front track 

B4 Rear track 

B5 Front hip room 

B6 Rear hip room 



SPECIFICATIONS 

Engine type 

Displacement (cu. in./cc) 
Compression ratio 

Carburetion 

Net hp @ rpm 

Net torque @ rpm 

Transmission 

Axle ratio 
Tire make 

Tire type 

Tire size 

Steering 

Overall ratio 
Turns (lock to lock) 

Turn diameter 
Brake system 
Type 

Disk diameter 
Drum diameter 
Swept area 
Fuel tank (gal.) 

Trunk space (cu. ft.) 
Liftover height 
Curb weight (lbs.) 

F/R weight distribution 
Price (basic) 

Price (as tested) 



TEST RESULTS 

Acceleration 0-60 mph 
Acceleration 0-80 mph 
Acceleration 25-70 mph 
Braking (cool) 60-0 mph 
Pedal pressure 
Braking (hot) 60-0 mph 
Pedal pressure 
Handling test mph 
Maneuverability test mph 
Gas mileage (constant 45 



Audi 


Peugeot 


Saab 


Volvo 


100 LS 


504 GL 


99 LE 


144 ES 


6.2 


6.3 


6.89 


7.1 


45.5 


45.0 


44.25 


46.0 


38.0 


37.5 


38.0 


38.5 


34.0 


34.0 


35.0 


36.0 


39.0 


38.0 


40.5 


39.0 


105.3 


107.9 


97.4 


103.15 


55.9 


57.5 


56.7 


56.7 


68.1 


66.5 


66.5 


67.3 


182.1 


176.8 


172.05 


188.0 


55.9 


55.9 


54.7 


53.15 


56.1 


53.5 


52.1 


53.15 


48.0 


50.0 


51.0 


49.0 


57.5 


51.0 


52.5 


50.0 



OHV 4-in-line 


OHV 4-in-line 


SOHC 4-in-line 


OHV 4-in-line 


107.4/1760 


120.2/1971 


121.1/1985 


121.1/1986 


8.5:1 


8.35:1 


8.7:1 


8.7:1 


one 2-bbl. 


two 1-bbl. 


EFI 


EFI 


85 @ 5100 


93 @ 5200 


110 @ 5500 


112 @ 6000 


100 @ 3000 


121 @ 3000 


123 @ 3700 


115 @ 3500 


automatic 


automatic 


automatic 


automatic 


3.89:1 


3.89:1 


3.89:1 


4.10:1 


Semperit 


Michelin 


Semperit 


Goodyear 


VTT 


X-As 


VTT 


6800 


165SR14 


175HR14 


165SR15 


165SR15 


manual 


manual 


manual 


power 


21.6:1 


22.2:1 


19.1:1 


17.5:1 


3.8 


4.5 


3.75 


3.9 


36 ft. 


33.6 ft. 


33.5 ft. 


32.5 ft. 


power 


power 


power 


power 


disk/drum 


all disk 


all disk 


all disk 


11.02 in. 


10.75 in. 


10.6 in. 


10.7/11.6 in. 


10 in. 








211.6 sq. in. 


438.5 sq. in. 


358.2 sq. in. 


401 sq. in. 


15.3 gal. 


14.8 gal. 


11.9 gal. 


15.5 gal. 


26 


22.5 


19.5 


24 


30 in. 


32 in. 


30.5 in. 


36 in. 


2483 


2776 


2666 


2732 


59.4/39.6% 


54.2/35.8% 


61.6/38.4% 


51.6/48.4% 


$4505 


$4230 


$4145 


$4340 


$4816 


$4547 


$4460 


$4721 



14.1 sec. 


17.6 sec. 


14.5 sec. 


16.7 sec. 


28.0 


36.6 


29.8 


35.45 


16.85 


20.4 


16.55 


19.75 


150.0 ft. 


180.0 ft. 


135.2 ft. 


130.5 ft. 


80 lb. 


90 lb. 


80 lb. 


80 lb. 


131.4 ft. 


149.0 ft. 


139.8 ft. 


136.4 ft. 


200 lbs. 


160 lbs. 


60 lbs. 


90 lbs. 


60 mph 


64.7 mph 


62.4 mph 


63.55 mph 


25.3 mph 


27.2 mph 


27.85 mph 


27.0 mph 


17.222 mpg 


24.050 mpg 


24.403 mpg 


21.218 mpj 



TEST CONDITIONS: Ambient temperature, 76° F; relative humidity, 66%; barometric 
pressure, 30.1 inches. 



How American '73 cars have fared in our tests 



TESTS 


CHEVELLE 

Laguna 


FORD 

Gran Torino 


AMC 

Matador 


PLYMOUTH 

Satellite 


DODGE 

Coronet 


BUICK 

Century 

Luxus 


MERCURY 
Montego MX 


PONTIAC 
Grand Am 


AMC 

Ambassador 


CHEVROLET 

Caprice 


FORD 

LTD 


PLYMOUTH 
Fury Gran Sedan 


Accel. 0-60 


13.15 


11.8 


11.5 


13.1 


9.75 


14.45 


10.3 


8.75 


11.1 


13.2 


13.15 


12.05 


Accel. 0-80 


22.6 


21.55 


21.0 


23.95 


18.1 


27.1 


18.25 


15.7 


21.7 


27.55 


25.85 


21.8 


Accel. 25-70 


14.15 


12.65 


12.75 


14.1 


10.75 


16.25 


12.2 


9.35 


12.45 


16.1 


15.65 


13.45 


Brakes 60-0 (hot) 


186.9 


134.0 


160.1 


156.2 


148.3 


172.0 


157.8 


153.0 


158.2 


206.5 


164.1 


182.9 


Handling (mph) 


53.0 


58.2 


53.0 


56.3 


53.0 


54.5 


49.9 


60.0 


56.3 


53.0 


53.0 


53.0 


Maneuver (mph) 


25.3 


23.9 


23.9 


22.1 


25.0 


24.6 


22.1 


26.0 


25.3 


24.6 


25.3 


23.3 


Fuel mpg (45 mph) 


14.5 


14.7 


14.3 


15.2 


14.2 


12.3 


10.8 


14.2 


14.1 


10.9 


14.2 


11.7 


Noise (60 mph) 


69dbA 


68dbA 


70dbA 


70dbA 


67dbA 


69dbA 


64dbA 


64dbA 


68dbA 


64dbA 


64dbA 


66dbA 


Price 


$3924 


$4126 


$3681 


$3489 


$4204 


$4089 


$4554 


$5705 


$5060 


$5126 


$5070 


$5107 



device for starting. The Swedish cars 
not only get better performance and 
gas mileage from fuel injection, but 
also better driveability. You can drive 
off as soon as the engine fires up. 
There is no fast idle, either. The 



engine just purrs normally, even on 
a cold morning. The transmission en- 
gages smoothly (since idle speed is 
low) and the engine won’t stall. 
Turning the key off shuts off the fuel, 
so the engine never runs on. QH 
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Why the history of shot 
shell development in the 
last 50 years reads a good 




deal like the 
history of 
Winchester - 



Western. 



1922 The introduction of Super-X, the original long 
range load with a short shot string, started a chain reac- 
tion of improvement that has continued to this day. 
The vastly improved power and performance that the 
use of progressive-burning powder gave in Super-X shot 
shells opened new areas of opportunity for further devel- 
opment. You, the hunter and shooter, have been the 
beneficiary. 

1923 We introduced Seal-Tite composition wads to 
contain the power generated by the new Super-X load. 
1923 also saw the introduction of a 3" shell with a shot 
weight of VVe ounces, a far cry from the 1 ounce that had 
been the standard waterfowl load for decades. 

1926 The years from 1922 to 1926 saw continual im- 
provement in Winchester and Western powders; and in 
1926 we introduced Lubaloy (copperized) shot. Greatly 
reducing barrel scuffing of shot, the harder Lubaloy 
gave (and still gives) waterfowl hunters magnificent dense 
patterns. 

1936 As powder improvement contin- 
ued, other developments kept pace. 

1936 brought two important innova- 
tions. The first was our overlay cup 
base wad that further improved gas 
retention and prevented swelled 
heads and blown rims due to rearward 

leaking gas. The second introduction was a rifled 
slug with vanes that stabilized it as it moved 
through the air. The resulting accuracy set new 
standards for shotgun slug shooting. 

1945 Three major improvements in shot 
shells were introduced by Winchester- 
Western as World War II ended. One 
was a patented flanged cup wad over the 
powder. An integral part of the Sealed 
Gas Chamber, it expands on firing to seal 
gas and power behind the shot, eliminating 
blown patterns caused by leaking gas that can melt or 
deform shot as it passes down the barrel. The other two 
developments were the new use of a high wet strength 
paper to resist swelling and scuffing, and the addition of 
micro-crystalline wax to aid waterproofing. 



1946 This year brought an innovation that revolutionized 
sporting powders — Ball Powder. A unique Winchester- 
Western development, it gives shooters clean, cooler- 
burning powder that meters precisely and packs uniformly. 
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Today's unique compression- formed 
Super -X and Upland shot shells are 
only the latest in a long 
line of innovations. 



1948 Our new molded fiber filler wads produced further 
cushioning of the thrust of ignition, adding still another 
factor to improve pattern performance. 

1954 Baby magnums, a 2%" load with the shot weight 
and total punch of a larger shell, were introduced by 
Winchester-Western. The result was to make every 
shotgun a magnum, if it had a 2%" chamber. 

1958 For those magnum shooters who had a three-inch 
chamber, we introduced the dream of every long-range 
waterfowler: the 3" magnum in a 1 % ounce load, roughly 
the equivalent of a 10 gauge. 

1959 We gave shotgun deer hunters a new 12 pellet 00 
buck load, a long step over loads previously available. 

1961 A tremendous advance in shot shell performance 
came with the advent of our Mark 5 protective collar. This 
device shields the shot column from contact with the 
barrel and eliminates wild pattern-destroying pellets that 
were formerly scrubbed flat by that contact. 
It improved patterns by 10%. 

^ ^ 1963 The Super Buck Shot load gained 

even better performance through the 
NsSEKflj} addition of powdered polyethylene to 
"KSfe the s ^ ot c °l umns - This cushions 
pellet-to-pellet deformation at the 
moment of ignition. 

1964 This was the really big year 
because it saw us introduce the 
revolutionary compression-formed 
plastic shot shell case, a case tough enough that it can be 
fired without the metal head. The new concept elimi- 
nated base wads and provided a case so strong 
it set whole new standards for reloadability. 
Originally, it was introduced only in our 
Super-X brand. 

1965 Recognizing the inherent advantages 
of the plastic hull, Winchester-Western devel- 
oped a new line of skeet and trap loads, 
named AA, with the one-piece, compression- 
formed case. Their acceptance was immed- 
iate and enthusiastic, and their popularity 
continues unabated. 

1969 The powdered polyethylene principle 
used so successfully in Super Buck Shot loads 
was appliqd to 2's and 4's in a new load known as Super-X 
Double-X. The result? Patterns up to 90% at 40 yards and 
an amazing capability at normal hunting ranges. 

1971 We introduced Upland, the first and only low base 
compression-formed shot shell for the shooter who guns 
for quail, rabbits, woodcock, grouse, partridge and other 
lighter game. Its tough plastic case, capable of many 
reloads, brought a truly premium product to upland 
hunters at no extra cost. 

Today Add it all up — today the hunters and shooters 
of America are the beneficiaries of Winchester-Western's 
purposeful dissatisfaction with things as they are and our 
constant search for a better way and better performance. 
TVINCHCSTCArUtSStn. 275 Winchester Avenue, New 
Haven, Connecticut, 06504 





| winchester 
% the way you 
" I want it 
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"Say, Smokey-" 

A clinic on cars by America's 
most famous mechanic 

Each month in Popular Science Smokey Yunick answers ques- 
tions on cars — family cars, high-performance jobs, hot rods, 
and racing cars— selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey—'' Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 
answered by mail. 



Smoky exhaust 

My 1970 Torino 351 with 30,000 
miles on it has always done a good 
job of pulling a 1200-pound trailer. 
It still runs good under normal driv- 
ing conditions. But recently when 
pulling on any long mountain grade 
under full throttle, the engine throws 
heavy black smoke out of the ex- 
haust. I suspect the choke is closing. 
Any suggestions? 

Frank J. Mon, Pittsburgh, Pa. 

When you open the throttle you 
get more fuel, but for some reason 
not the proportional amount of air 
with it, so the mixture is too rich— 
hence the black smoke. Man, you 
are polluting the hell out of things. 
Look for a restriction in the air 
cleaner, also for failure of the igni- 
tion to be in the proper advance 
condition under heavy pull, or a 
low-vacuum situation. Or look for 
a carburetor in an overrich condi- 
tion that occurs at a high throttle 
angle. This would catch the possi- 
bility of improper choke operation. 

Broken starter housings 

My problem is that I took the en- 
gine out of my ’66 Corvair to install 
oil seals, etc., and after putting it 
back in I keep breaking the starter- 
motor housings when I try to install 
them. So far the score is three 
broken housings. What am I doing 
wrong? 

J. H. Russell, Powell River, B.C. 

Your problem is simple ; misalign- 
ment of the starter motor and im- 
proper mesh of the starter drive. But 
the mystery is how you did it. So 
back to the starter mount area and 
try to find what is causing the starter 
to be too close, or too far, from the 
starter ring gear. Also check the con- 
dition of the flywheel and the starter- 
drive teeth, either of which could be 
bad. The usual cause of a broken 
starter housing is pressure that’s 
trying to force the ring gear and 
drive apart. 

Automatic trans for 4WD? 

I’m thinking of buying a four- 
wheel-drive pickup. I was wondering 
if I should get it with a four-speed 
transmission or automatic. Some say 



that with automatic there is no pow- 
er loss, and that with it they can do 
anything that can be done with four- 
speed. What do you recommend? 

Carl Braun, Reno, Nev. 

When you get right down to it, 
a manual four-speed is better— as- 
suming you are driving in substan- 
dard conditions, such as no road at 
all, or hilly country, or swampy or 
loose sand. Then expert driving 
would outdo an automatic programed 
shift pattern. But l think the auto- 
matic is best for an average, overall 
deal, when most of the driving would 
not be in very bad conditions, and 
considering that most drivers are 
not experts. 

Bad brakes 

About two months ago, the brakes 
on my ’64 Dodge started to stick 
when fully depressed, the pedal only 
rising slowly until pulled up with 
my foot. Later, when I pulled up 
the pedal there was only free play. 
The brakes still work well but the 
brake lights come on when the pedal 
falls to its now normal position. Two 
mechanics claimed to have pulled 
the wheels and inspected the brakes, 
then gave up. A third told me, after 
working the pedal, that some brake 
fluid had gotten behind the master 
cylinder, and though there was no 
immediate danger, the master cyl- 
inder would have to be replaced. 
My brakes are still down. 

Patrick Rose, Huntsville, Ala. 

I just hope you don’t have to read 
this answer in your hospital bed, 
because it sounds like you are driv- 
ing a death trap. The master cyl- 
inder is sticking and not returning 
due to trouble in its piston area, or 
in the brake pedal and linkage as- 
sembly. What is going to happen 
if you don’t get it fixed is that one 
of these days the piston won’t come 
back far enough for fluid recharge 
and you’ll have a panic situation 
and no time to pump— and there goes 
the farm! 

Vibrating transmission 

I have a 1972 Camaro 350-c.i. with 
four-speed transmission. The prob- 
lem is with the transmission : When I 
shift into second gear and accelerate, 



the shifter vibrates. In first, third, or 
fourth, everything is smooth on ac- 
celeration. I took the car to the 
dealer and they checked the shifter, 
which was okay. Then they replaced 
the entire second gear in the trans- 
mission but that didn’t help any. 
They say they can’t figure it out, 
and that it’s just one of those prob- 
lems you have to live with. I’m 
afraid sooner or later something seri- 
ous might go wrong. 

David Polivchak, Largo, Fla. 

I doubt if this second-gear vibra- 
tion will develop into a serious prob- 
lem— but it shouldn’t vibrate. I be- 
lieve the trouble is triggered by 
engine-torque resonance, which is not 
tuned out by the engine mounts. 
The fix will probably come by chang- 
ing motor or transmission mounts, 
or rebalancing the drive-line com- 
ponents. Also simply changing 
springs in the gearshift and linkage 
could dampen out the vibration. 

Fast spark-plug wear 

I have a very hard time trying to 
keep spark plugs on my ’66 Chevy 
Bel Air 285 V8. Every 20 miles the 
porcelain breaks loose. I bought 
the car used, with 48,000 miles on 
it and I’m on my third set of plugs. 

Celestino Pelino, Alequippa, Pa. 

You’ve really got a weird one 
there. Only three things l have ever 
seen break the ceramic: poorly built 
plugs, plugs way too hot for the en- 
gine, or pistons hitting the plugs— 
and 99 percent of the time it’s the 
last reason, because it’s the wrong 
plug in reference to reach. Your en- 
gine uses a very short plug. Of 
course, too much dome on pistons or 
too much cut off heads can do it, too. 

Clutch trouble 

My 1962 Falcon, 170 c.i.d. and 
three-speed manual, now has over 
100,000 miles on it. Though it has 
been dependable and economical, 
needing very little repair work, I 
began recently having trouble down- 
shifting, and the car began smok- 
ing badly. Since I wanted to con- 
tinue using it as a work car, I pulled 
the engine and transmission. I had 
the block rebored and installed all 
new parts to it except the crank- 
shaft, which miked out okay. I re- 
placed the clutch plate with a re- 
built one, but didn’t replace the 
pressure plate. 

After I reinstalled it the engine 
ran fine, but the clutch wouldn’t dis- 
engage even with maximum adjust- 
ment, and the clutch pedal lacked 
about one inch of returning all the 
way, although I could pull it up by 
hand. I checked everything through- 
out the clutch assembly for bending 
or cracking, but all seemed okay. Fi- 
nally in an attempt to get the clutch 
to disengage, I lengthened by 5/8 
in. the clutch linkage that actuates 
the throwout arm. After that, the 
clutch would disengage and the ped- 



22 j POPULAR SCIENCE 




For 
easier 
starting, 
lower 
emissions, 
smoother 
idling, 
no stalling, 
faster 
take-offs and 
better mileage. 




cleans carburetors 

ON-TH E-ENGI Nl 
removes gums, varnish and moisture 
from the entire fuel system 



SPRAY AWAY FUEL SYSTEM CUM 
AND VARNISH DEPOSITS INSTANTir 

PENETRATES • DISSOLVES • CLEANS 



TUE 

CARBumoR am. 




InCIflP Just pour a pint Ann All# It takes 
IIIJIIIW#of GUMOUT into VlllU will# less than a 
your gas tank. It cleans out all the minute to clean the outside of your 
jets and passages, removes the carburetorwith Jet Spray GUMOUT. 
gum and varnish while you drive. Throat, automatic choke, linkage, 

throttle plate-all clean like new. 

GUMOUT Division, Pennsylvania Refining Company, Cleveland, Ohio 44104 



Copyrighted material 






Gaze into the future... 
compliments of AquaVelva. 



You can get a free look into the future... inside a box of Aqua 
Velva. It's a forty page booklet called, "How to Pick Weekly Winners of 
Pro Football Games',' compiled by the publishers of "Pro Football Weekly" 
The booklet is based on a computerized system that was almost 
seventy percent correct last season in picking the winners of pro-football 
games. It takes into account things like week to week performance, home 
team advantage, injuries, and evaluations of star players. The system covers 
all regular season games, plus the play-offs. 

So this season you don't need a crystal 
ball to pick the winners. 

Just pick up a specially-marked package 
of Aqua Velva with the free "Weekly Winners" 
booklet inside (Williams Lectric Shave has it, too.) 

And play it cool all season long. 

BONUS OFFER: An introductory subscription to five issues of "Pro Football Weekly" (S.V75 value! 
for just one dollar and an Aqua Velva or Lectric Shave box top. Send to Aqua Velva "Pro Football 
Weekly" Offer. Dept. E. P.O. Box 59015, Chicago, 111. 60659. 




"Say, Smokey— " 

[ Continued ] 

al return properly, although it re- 
quired an excessive amount of pres- 
sure. I’d appreciate any help. 

P. V. Roberts, Camarillo, Calif. 

Your mistake happened when you 
put in the new clutch plate under 
that old, worn pressure plate. The 
new clutch disk was thicker and, 
when bolted up, the fingers retracted 
to an unusually low position, espe- 
cially with all the wear in the pres- 
sure plate. Now that you have 
Mickey-Moused a fix, maybe you 
can get by. As you use the clutch, 
the lining will wear and the pedal 
will keep coming higher. Your only 
real fix is a new clutch plate. 

Breaking in an engine 

What is the proper way to break 
in a new engine? Is there a special 
break-in oil in new cars? If so how 
does it differ from regular oil? Do 
you recommend a special additive, 
and if you do at what percentage to 
the regular oil? 

Norman Folker, West Allis, Wis. 

As far as I’m concerned the an- 
swer to all of your questions is in the 
glove compartment of your car: that 
little book you’ve apparently never 
looked at. You’re not alone, hardly 
anybody studies the owner’s man- 
ual, and the engineers who designed 
your particular car spent nearly a 
year writing it! And they have to be 
by far the most knowledgeable on 
that particular subject. The oil you 
get in a new car is special for 
break-in and should be run and left 
in as the manual prescribes, with 
no additions or changes. Some deal- 
ers and car owners change the oil 
before the car ever starts out, mis- 
take number one— the big one. 

Wheel-balancing problem 

My ’70 Plymouth Satellite keeps 
breaking off the balance weights on 
its wheels. I run Sears 195R-14 radi- 
al tires. The clips break at the rim, 
leaving the clip tab between the 
rim and the tire. The wheel covers 
do not touch the weights and most 
driving is around town, with a maxi- 
mum speed of 70 mph on turnpikes. 
Sears can’t find the problem and 
say it’s a “first” for them. 

William J. Clayton II, 
Charlotte, N.C. 

I think you simply have an incor- 
rect wheel-weight application. That 
is, the edge and radius of your rims 
crack or stress the weights so much 
on application that they are ruined 
when installed. Or they could just 
be lousy weights. Seems like a lot of 
parts these days are going to hell 
quality-wise. What I’d do next is try 
stick-on weights. These are strips 
cut to weight, then held on with 
adhesive backing. That’s what we 
use on race cars. HU 
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CUT OUT, FOLD, STAPLE OR TAPE THIS COUPON TODAY. I NO STAMP OR ENVELOPE IS NEEDED. 
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MAIL THIS POSTAGE PAID ENVELOPE 



LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 



Please rush me, without cost or obligation, FREE booklet and 
full information on the field I have checked below: 



ACCOUNTING 

□ Complete 
Accounting 

□ Income Tax 

□ CPA Training 

□ Bookkeeping 

BUSINESS 

MANAGEMENT 

□ Management 
Training 

REAL ESTATE 

□ Complete Real 
Estate 

□ Real Estate 
Brokerage 

TRAFFIC & 
TRANSPORTATION 

□ Complete Training 
AUTOMOTIVE 
MECHANICS 

□ Basic Training 



DIESEL 

MECHANICS 

□ Basic Training 

DRAFTING 

C Complete Training 

COMPUTER 

PROGRAMMING 

_ Basic Training 

LANGUAGE 

INSTRUCTION 

□ French □ Spanish 

MUSIC 

INSTRUCTION 

Piano □ Guitar 

ART TRAINING 

_ Complete Training 



MOTEL/HOTEL 

MANAGEMENT 

H Motel Management 
~ Hotel Management 



RESTAURANT 

MANAGEMENT 

□ Management 
Training 

WRITING 

□ Fiction 

□ Non-Fiction 



DENTAL OFFICE 
ASSISTANT 

□ Complete Training 

INTERIOR 

DECORATING 

□ Complete Training 



AIR CONDITIONING ELECTRONICS 
& REFRIGERATION TECHNICIAN 

□ Basic Training □ Basic Training 



HIGH SCHOOL 

□ Diploma Program 



STENOTYPE 

□ Machine 



SECRETARIAL 

□ Complete Training 

LAW COURSES 

□ Business Law 

□ Claim Adjusting 
Law 

□ Law for Police 
Officers 

No state accepts 
any law home study 
course, including 
LaSalle's, as 
sufficient educa- 
tion to qualify 
for admission to 
practice law. 



Dept. 93-078 



Print 

Name Age.... I 

Address Apt. No | 

City & 1 

State Zip • 

46D I 

u 
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HAVE YOU SEEN THIS COUPON BEFORE? 



It has helped to start many men and women on the 
road to higher pay. Just looking at it won’t get 
you anything. . . but putting it in the mail 
may change your whole future ! 



The LaSalle coupon is one of the 
most often-seen coupons in America. 
To many of those who have already 
mailed it, it has proved a first step 
to opportunity and good fortune. 
Isn’t it time that you sent it on its 
way — and set in motion a practical 
program for your own success? 

Right now, ambitious men and women in many walks 
of life are preparing for new careers with the help of 
LaSalle spare-time training. If your goals are bigger 
pay and more frequent promotion, you owe it to your- 
self to find out without delay, what LaSalle home 
study can do for you. 

LaSalle offers you many choices. Regardless of your 
previous experience, your choice of study is wide. 
LaSalle gives you modern, comprehensive instruction 
in many well-paid, fast-growing fields where there is 



a continuing demand for trained personnel. 

You learn at home; lessons come to you by mail. You 
are a class of one; you choose your own study hours, 
set your own pace. 

For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 
enced instructors. That is why your training is in 
good hands; why a LaSalle diploma is a respected 
credential. The cost of training is low. 

You should act now. The broadened opportunities 
resulting from LaSalle home study may make a big 
difference in your future. One student reports: “I 
received a $2,000 yearly increase since enrollment with 
LaSalle. My regret is that I didn’t enroll before.” 
Many letters like this come to LaSalle. Why not get 
full information right now on the field that interests 
you? Mail the coupon to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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Let’s talk 
about 
pollutants 
and car 
performance 




We say just about every gasoline additive 
is worth the money. 

But let’s talk about our own. Marvel 
Mystery Oil. We’ve conducted an indepen- 
dent lab test that proves Marvel Mystery 
Oil cuts pollution when added to gasoline 
in old and new cars. It reinforces lubrica- 
tion in upper cylinder areas where heat can 
reach blistering temperatures. And lubrica- 
tion lasts after combustion is over. 

Marvel Mystery Oil. More complete com- 
bustion. A cleaner engine. Longer plug 
life. Better performance. And more mpg. 
Test data on request. 



Ask for other 
Marvel car care 
products too. 





The ‘•today” additive 
in a 50-year-old can. 




/L4arvel Oil Company, Inc. 

Pori Chester, N. Y. 10573 . 
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PERSONAL-USE 

REPORT 

Patch Kit 
Works 
Like a 
Band-Aid 





Cracked steal mower housing is easily 
mended with Sunset kit. First, sand away 
any paint or residue (above). Then cut 
out patch, strip off backing, and ap- 



ply "bandage" to the clean surface (top, 
right), pressing patch firmly in place. 
When it’s cured, sand and paint the re- 
pair (above, right). 



Imagine a repair kit about the 
size of a road map that will fix— 
with minimum fuss and muss— a 
camper or snowmobile body, or a 
leaking boat, or even a broken fishing 
rod or gouged gas can. 

3M’s handy new fiberglass “band- 
age” will do all that, and can be used, 
too, for countless home, shop, and 
vehicle repairs. Their Sunset brand 
(for sun-set) repair kit is a masked 
4-by-6-inch sheet of tough fiberglass 
cloth, presaturated with a resin that 
hardens when exposed to sunlight 
or artificial ultraviolet light sources. 

The material is soft, pliable, and 
as sticky as flypaper in July; but 
when cured, it changes to a hard, 
tough surface and forms a strong 
bond. It can be sanded, drilled, 
punched, and painted. It’s good for 
repairing or reinforcing wood, metal, 
glass, plastic, and fiberglass construc- 
tions. 

One side of the repair sheet has a 
green mask you remove for applica- 
tion. A clear mask on the other side 
is removed after curing. Curing time 
depends on temperature and bright- 
ness of the sun. At 80 degrees in 
bright sun, it takes one to two hours. 
At 50 degrees in partly sunny weath- 
er, you should figure on eight to 24 
hours. 

The patch won’t cure by sunlight 
through a window. And it may be 
obvious, but I had to learn by trying, 
on a wraparound fix you have to ro- 



tate the object to expose the shaded 
side. Because of the masking that’s 
left on (until cure), overlapping re- 
inforcements must be made in two 
steps. 

Regular heat, infrared, or grow 
lamps won’t cure resin. It takes ul- 
traviolet light— the kind emitted by 
most sunlamps and body terming 
bulbs. 

If repairs also require filling— as 
with a torn or dented fender, or a 
ground-away camper corner— resin 
putties can be used over the reinforc- 
ing patch. Be sure to sand the patch 
first, however. 

The 3M Sunset repair kit sells for 
around $1.19. If you can’t get it local- 
ly (Sears stores carry it), you can 
order it by mail for $1.50 ppd from 
3M, Box 33981, St. Paul, Minn. 
55133 .— Phil McCafferty 




Ultraviolet lamp does the curing. If 
painting is impractical, sand the patch 
with water and fine wet/dry paper. 




Leant 

to be something 
you're not 

The Army Reserve offers you training in 300 career training 
skills, depending upon the specific skill requirements of your local 
unit. From electronics and communications to medicine and finance. 

This might be the start of a new career. Or a second, just-in-case 
career. Or a way to move up in your present career. 

In return, you’ll have eight weeks of basic training and from 
two to three and a half months of Advanced Individual Training. 

Then you’ll attend Reserve meetings one weekend a month, 
and every summer you’ll spend two weeks at Reserve camp. 

If you think this is a fair exchange, then get things started 
in the Reserve. 
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New Ideas from the 
Inventors 

The PS pick of ingenious inventions recently patented 

ILLUSTRATIONS BY DANA RASMUSSEN 




Pivot arms tether high-speed air-cushion vehicle 

Linked to guiding rails by pivoted arms and by pads shaped to fit around 
track flanges, this jet-powered, plane-shaped ground vehicle would become 
airborne while traveling between stations at speeds said to range from 200 to 
600 mph. Its inventor claims it improves on other types of air-cushion vehicles 
by utilizing— instead of counteracting — aerodynamic lift. Air streams from an 
on-board compressor would minimize friction between pads and rails; tether- 
ing reduces the amount of power needed to provide and control flight. 



Jets dock and fender boat 




Adjustable for wind and water 
conditions, these underwater jets 
might permit quicker, safer docking 
at a berth or gas pier. Air or water 
pressure (or a mixture of both) 
would push the boat toward the 
dock while inboard jets tendered the 
vessel. The system could also keep 
boats clear of low-tide shoals or 
rocks at a harbor entrance. 
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Lawn trimmer pivots on sprinkler 




Held on a lawn-sprinkler head by 
a simple screw attachment, this ro- 
tating cutter would quickly trim 
around— and right up to— the partly 
submerged fixture, a job that can’t 
usually be done safely by ordinary 
mowers. You’d set the cutting height 
of the angled blade with a wingnut 
adjustment, then turn the trimmer 
by hand to shear the grass. 



Boarding ladder moors boat 




With U-shaped clamps at one end, 
pivoted spikes at the other, and ad- 
justable legs in the middle, this tele- 
scoping ladder could be used either 
for climbing aboard a small boat or 
for forming a docking walkway to a 
sloping bank. The center legs would 
steady the ladder against the boat side. 

Electronic counter charges tolls 

Vehicles might move through 
highway toll stations more rapidly 
if drivers could charge their tolls 
electronically instead of paying cash. 
This new invention would use a bill- 
ing counter and a transmitter— sim- 
ilar to a garage-door opener— car- 
ried in a car or truck. The vehicle’s 
coded signal would lift a barrier 
gate and charge the passage against 
the user’s prepaid deposit; alterna- 
tively, tolls may be billed. 



Spring powers screw driver 




The job of turning screws, nuts 
or other threaded fasteners might be 
eased— especially in hard-to-reach 
places— by this spring-powered 
driver. A lock-out mechanism would 
let you apply extra manual torquq 
for starting or sinking screws. 
Pumping a push-pull gear and 
spring in the handle would rewind 
the drive spring. 



The following patents have been issued on these 
inventions: 

Jet train — No. 3,603,261 to W. Mann, Citrus 
Heights, Calif.: Boat fender — No. 3,585,802 tq 
E. Frankel, Boston: Lawn trimmer — No. 
3,589,008 to A. Ruiz, Los Angeles: Docking ladder 
- No. 3,571,836 to D. Dunlap, Redding, Calif.: 
Toll charger — No. 3,602,881 to R. Bayne and 
G. Haville, Santa Barbara, Calif.: Spring driver 
No. 3,601,170 to P. Sciascia, Woburn, and S. 
Chin, Chelmsford, Mass. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D.C. 20231, at 50 cents each. To write to an in- 
ventor. if the address above is insufficient, address 
him (by name and patent number) in care of the 
Commissioner of Patents. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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The View 
Down the Road 

. . . news and comments on cars and driving 

By JAN P. NORBYE / PS Automotive Editor 

Fiat develops gas turbine for trucks 

When I visited Torino, Italy, re- 
cently, Giovanni Savonuzzi, head of 
Fiat’s gas-turbine program, told me 
a prototype truck turbine is already 
on the road. Other versions will fol- 
low (railroad, marine, tractors, off- 
road vehicles). A passenger-car tur- 
bine can be expected in two-three 
years. Fiat built a 300-hp turbine 
car in 1954, but has concentrated 
on trucks in recent years. 

The engine resembles the Chrysler 
turbine [page 56], It’s a two-shaft 
design with a free power turbine, 
using two rotary heat exchangers. 
The centrifugal compressor has a 
pressure ratio of 4:1, and peak power (400 hp) is developed at 33,000 com- 
pressor-shaft rpm. Specific fuel consumption is 0.46 pounds per hp-hour. The 
program provides for up and down scaling of the basic turbine as high as 
1000 and as low as 100 hp. The 400-hp truck turbine weighs 1540 pounds and 
drives via an Allison automatic transmission. 

Fiat already has installation plans for turbines in some production-model 
passenger cars, right down to the little front-wheel-drive 128. Vittorio Mon- 
tanari. Fiat’s chief of applied research, showed calculations that the smallest 
turbine would add 33 percent to the cost of the 128 sedan, increase its weight 
nine percent, its length 6.5 percent. Thus, you can easily guess that Fiat’s 
next turbine cars will be based on the bigger and costlier models— the V6 
Type 130, say, or rumored Type 136. Fiat 130 is a 3.2-liter model in the Mer- 
cedes-Benz class, and the 136 can be expected to fill the gap between the 130 
and the two-liter 132 (a family car in the Volvo class). 




No new boss at the NHTSA 

It’s now nine months since Doug 
Toms said he was leaving his post 
as administrator of the National 
Highway Traffic Safety Administra- 



tion, and his successor has not yet 
been named. If you think we can 
get along just fine without one, let 
me tell you what I learned in Europe 
when I lunched with Rudy Mai- 
lander, assistant to Dr. Gianni Ag- 



nelli, chairman of the board at Fiat. 

Rudy had been to Japan for the 
ESV conference in Kyoto, and he 
said that at the end of the presen- 
tations by the participating auto ma- 
kers, the NHTSA representatives did 
not deliver their own prepared paper. 
They thanked everybody for com- 
ing— and went home, leaving the 
ESV program in limbo. 

World looks to U.S. to lead 

Progress on auto safety is of vital 
concern to every auto maker in the 
world, and most of them would like 
to see uniform world-wide standards. 
But they must come from the U.S., 
Mailander explained: “If the U.S. 
won’t set the rules, the Germans i 
will go one way, and the French | 
another, and we’ll try our own ap- t 
proach, too. We need DoT as a cen- 
tral regulating agency for auto 
safety.” 

It seems to me America not only 
has a responsibility here, but also 
a great opportunity to spur safety 
research on a broad base, and to 
obtain the necessary knowhow to set 
realistic and cost-effective standards. 

Stratified-charge Fiat engines 

With a production capacity of al- 
most two million cars a year. Fiat 
would have enormous problems in 
retooling for any alternate power 
plant. It intends to continue piston- 
engine production for the next de- 
cade, with whatever modifications 
are necessary. Right now, it looks 
like stratified charge is the way to 
go, technical director Oscar Monta- 
bone told me. Fiat engineers are 
working on three types of stratified- 
charge systems, one with carburetors 
and two with fuel injection, all sim- 
pler and more efficient than the 
Honda CVCC [PS, Apr.]. The Fiat 
experimental engines have pre-com- 
bustion chambers but not the extra 
valve used on the CVCC. Fiat con- 
trols the combustion process by in- 
ternal aerodynamics, using super- 
sonic turbulence patterns. 



Revolutionary experimental tire from Pirelli promises more safety and lower cost 

Just 80 miles east of Torino is 
Milano, Italy’s commercial center 
and home of Pirelli tires. A team 
of Pirelli technicians led by Ing. 

Tangora has been working for three 
years on a new concept in tire con- 
struction, and I was able to get 
some details of the new tire. 

In a normal tire, the sidewalls 
are held in tension by the air pres- 
sure inside. On the new tire, the 
load (weight of the car) is utilized 
to keep the sidewalls in compression 
(drawings). Is it better? If it works, 
it has a lot to offer: 

1) Lower risk of blowout (due to 
thick rubber sidewall). 

2) Lower risk of sidewall damage. 

3) Run-flat capability. 

4) Higher mass-production uni- 
formity due to elimination of cord 




plies and cord overlap (carcass is 
rubber only, with a belt). 

5) Better cornering stability due 
to lower profile. 

6) Opportunity for bigger brakes, 
due to larger wheel for any given 
tire size. 

7) Opportunity for lower center 
of gravity in the entire vehicle, due 
to low tire profile. 



8) Chance of cost cutting due to 
simplicity (fewer components.) 

9) Possible automated produc- 
tion. 

10) Twenty percent lower O-E 
tire and wheel cost per car due to 
elimination of the spare wheel. 

I’ll bring you the full story on 
this revolutionary new tire as soon 
as Pirelli will let me test a set. 



Uninflated Inflated On the road Running flat 
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THE CLUB CAB. America’s Number 1 idea 

in pickups this year. Dodge makes pickup history by giving 



you 34 cubic feet of extra storage space inside for the things you don't 
want to leave outside. Available in Dodge's Camper Special option with a wide Dodge 
choice of trim. 



Dodge Trucks 



Turn to Dodge for 
leadership in 
Recreational Vehicles. 



DODGE SPORTSMAN. America’s Number 1 

selling compact wagon. Hi-ho, space lovers. 

Sportsman gives you a choice of seating arrangements for from five to fifteen 
people, front disc brakes, a zippy optional 360-cu.-in. V8, and just about any 
luxury option you can get on a car, from air conditioning to AM/FM radio. 

Jou can take it with you in a Sportsman. 






CHRYSLER 

MOTORS CORPORATION 








Can Allstate and State Farm 
beat this offer? 






Of course, it’s also important to consider the basic rate or 
premium upon which the discount is being given. Today 
insurance companies don’t all charge the same rates. In 
fact, no one company can say it has the lowest rates over- 
all. Because each bases its rates on its actual experience 
with specific classes of drivers and specific geographical 
areas. The result: You may find that in your area Continen- 
tal’s price for you is lower than either Allstate’s or State 
Farm’s. Or both. 



When you buy car insurance, you should never 
buy on the basis of any one thing alone. 

Not even price. 

Buying car insurance is like buying a new car. 
It pays to shop around and see who gives you the 
most for your money. 

If you do, you’ll find that Allstate and State 
Farm (in fact, any insurance company you choose) 
will have some of the things you see here. 

But only Continental Insurance has them all. 

Continental's Money-saving Discounts. Once everyone 
thought Allstate and State Farm "had to have the lowest 
prices.” Because they‘‘discounted.” But sodoes Continental. 






Choice of Plans. Continental gives 
you a choice: A policy that covers 
your car alone. Or a unique new pol- 
icy that covers both your car and home. It’s called Personal 
Comprehensive Protection: PCP*. By combining both your 



automobile and homeowners policies into one, it can actu- 
ally give you more insurance coverage for your insurance 
dollar. 



The Independent Agent. He 

doesn’t work for an insurance 
company. He works for you. 
And his success is based on 
placing your insurance with 
whatever company will keep 
you the happiest. If we don’t 
do the job, he’s free to switch 
your insurance to a company 
that will. 



24-hour Toll-free Dial-a-Claim. Any time, any day, you can 
report an accident from anywhere in the United States or 
Canada. And whenever you call, the call is on us. 



Fast Fair Claim Payments. We 

pay the full amount due on 
every legitimate claim we get. 
Without haggling. Your good- 
will is more profitable to us in the long run than any pen- 
nies we might shave off in the short run. 



Description 


Discount 

(From base premium) 


Multi-car Ownership 


15% 


Driver Education 


15% 


Good Student 


25% 


Bumper (Meets Federal 

Safety Standards) 


10%** 
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♦♦Discount from developed premium, collision coverage only. 

♦Not available in all states. 




Automatic Increase of Liability Coverage to Meet Each 
State's Minimum Requirements. By law, you have to carry 
enough insurance to meet your state's minimum financial 
responsibility requirements for bodily injury and property 
damage. But let’s say you have an accident while driving 
a private passenger car in a state or a Canadian province 
that has higher requirements (such as those above). If 
you're insured with Continental, we’ll automatically pro- 
vide increased coverage to meet the higher requirements. 
At no additional charge. 



1600 Claims Adjusters. We have more than 1600 trained 
claims men located throughout the United States and 
Canada. If you need help, there’s always one nearby. Even 
on a holiday— if you have an emergency. 



Free Waiver of Collision 
Deductible*. If you have an 
accident, we'll waive your col- 
lision deductible under three 
conditions: The other driver is identified and at fault; he 
has auto property damage coverage; and the damage to 
your car exceeds your deductible. That means if you have 
a $200 accident and a $100 deductible, Continental pays 
you the full $200. 





State With 
No-fault Insurance 



State Without 
No-fault Insurance 



Automatic No-fault Coverage When Driving in a No-fault 
State. Let’s say you live in a state that doesn't have no-fault 
insurance. But you have an accident in one that does. And 
that state has enacted legislation requiring non-residents 
to carry no-fault insurance when driving through. (So far, 
two states with no-fault insurance have done this. And 
more may follow.) Wherever you go, Continental will meet 
the letter of the law. And automatically provide you with 
the required no-fault protection. At no additional charge. 



Forcomplete details on everythingyou 
see here and more, call your Continental 
Insurance Agent. 

You’ll find him in the Yellow Pages. 



Hie Continental Insurance Companies 

Home Office: 80 Maiden Lane, New York, New York 10038 
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From the U. S. Patent Office... 

A New Program 
to Protect 
Your Invention 

Got a wonderful idea for a new what's-it? 
There's a little-known way to safeguard 
it that's cheap, simple, and foolproof 

By GARY A. YONAITES 



§ trange as it may seem, the eas- 
iest step for a novice inventor is the 
invention itself. The average inven- 
tor has been dealing with material 
familiar to him while working on his 
creation. Even though he may face 
thorny technical problems, he is usu- 
ally expert enough in his particular 
field to overcome them. 

When he has enough of the bugs 
ironed out to know his idea is work- 
able, however, he enters foreign soil. 
Whom should he show it to? How 
can he protect it from greedy hands? 
What steps should he take to estab- 
lish his claim as inventor? 

Patent fact and fancy 

The road to protecting an inven- 
tion is paved with half-truths and 
hearsay. It seems everybody I talk 
to has an uncle or friend who sup- 
posedly invented something only to 
be beaten out of it by some sharp 
hustler. I run across people every 
day who talk as if they wrote the 
book on patent protection, but actu- 
ally know almost nothing in the way 
of fact. Unfortunately, they include 
many who are supposedly in the 
business of serving the inventor. 

I am not, of course, speaking 
of registered patent attorneys and 
agents, but of the many pseudo-pro- 
fessionals springing up across the 
land under the label “Inventor’s Ser- 
vices” and the like. Some of the com- 
panies in this field are quite honest 
and do a good job for the inventor, 
but many are rank amateurs at best 
and slick hustlers at worst. 

People in the know 

For this reason, I strongly suggest 
that the inventor take the first step 
in protecting his invention before 
disclosing it to any outsider. The 
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only people who should know about 
an unprotected invention are the in- 
ventor and, possibly, two trustworthy 
friends to witness the disclosure. The 
only other exception: a patent attor- 
ney, if one is being consulted at this 
preliminary stage. 

Until recently, an inventor’s first 
step toward protection was to pre- 
pare illustrations and a description 
of his invention, have these wit- 
nessed and notarized, then send them 
by registered mail to himself or his 
attorney. By leaving the envelope 
unopened, he was able to prove that 
he had indeed invented the device 
sometime before the date of post- 
mark. This date is known as the 
“date of conception.” 

Although this method offered 
some proof as to when the invention 
was conceived, it was far from satis- 
factory. Let us suppose that three 
or four months after the original dis- 
closure, the inventor substantially 
improves or simplifies his device. 
What would prevent him from steam- 
ing open the envelope and adding 
this new material? After the envelope 
was resealed, he could claim that the 
original disclosure contained this 
more recently developed material. 

The possibility of such tricky 
business always exists, and it casts 
serious doubt on the entire method. 
The procedure is still recommended, 
even with its evident shortcomings, 
but now only as a supplement to 
another, far more reliable one. 

New Patent Office program 

On April 17, 1969, the U.S. Patent 
Office inaugurated a new program to 
solve this long-standing problem. 
Unknown to most inventors, the Pat- 
ent Office now offers a service that 
provides ironclad proof of a “date 
of conception.” It is known as the 



“Disclosure Document Program” 
and is the essence of simplicity both 
in concept and execution. 

An inventor need only send his 
disclosure to the Patent Office with 
a request that it be accepted under 
the program, and they will retain it 
in strict confidence for two years, or 
until a patent application is filed. 
After the two years, the disclosure 
will automatically be destroyed. 
What is the cost of this service? A 
modest $10— probably the best bar- 
gain for an inventor today. 

According to Isaac Fleischmann, 
Director of the Office of Information 
Services in the U.S. Patent Office, 
only 13,160 disclosures have been 
made through this program in the 
first three years it has been in opera- 
tion. Yet there are more than 100,- 
000 patent applications filed each 
year; it is amazing that such a bene- 
ficial and economical program is so 
little used. 

The reason for this seeming lack 
of interest is, in fact, a general igno- 
rance of the program’s existence. To 
quote Mr. Fleischmann, “Too little 
is known about the program. It 
would be helpful to take advantage 
of every opportunity to inform peo- 
ple that this program is available.” 

A big bonus 

Since the Disclosure Document is 
filed in the Patent Office, the inven- 
tor has the additional benefit of hav- 
ing this document referred to in any 
subsequent patent application. This 
could save considerable anguish and 
inconvenience should the inventor 
become involved in an interference 
proceeding, in which someone else 
applies for a patent on the same in- 
vention. Only one percent of patent 
applications ever become involved in 
such a proceeding, but that’s more 
than a thousand a year. 

It is also important to remember 
the two-year period the Patent Of- 
fice will retain the disclosure. Dur- 
ing this time, the inventor can try 
to perfect and improve his invention 
until he is satisfied it is ready to be 
patented. 

One point most inventors overlook 
is that once a patent application is 
filed, no new improvements may be 
added. This means that if an appli- 
cation is filed before the invention 
is fully developed, any changes or 
improvements over the original must 
be covered by a new and separate 
application. This is a very common 
mistake, and a very expensive one. 

With the Disclosure Document 
Program, an inventor can wait until 
he is reasonably certain that his in- 
vention is perfected before filing. This 
1 Continued on page 126 1 
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Have one of mine. 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



20 mg. "tar." 1.3 mg. nicotine 
av. per cigarette. FTC Report Feb. 73. 



Get hold of 
honest taste. 

Have an 
Old Gold. 










PERSONAL-USE REPORT 

Quick Kit Cot 
Hides in 
Your Closet 



Unexpected guest? You’re all set 
if you have a Selfrest bed hidden 
away. It comes in a kit, as shown at 
left, with a foam mattress. All you 
need is a wrench and 20 minutes to 
put it together. Frame is steel; slats 
are wood and act as springs. 

Setting it up is easy. Assemble 
three corners of the frame, and set 
slats into one side, curved side up. 
Slats are held in place when you 
close the frame. Legs slip over the 
frame, held in place with one screw. 
Head- and foot-boards are optional. 

The Selfrest bed comes in two sizes 
-30 by 75 in. ($69.95) and 36 by 75 
in. ($79.95)— from International Mer- 
chandise Corp., Box 1071, Worcester, 
Mass. 01613. Prices f.o.b. Worcester. 
—Marilyn H. Bender 







knew our silicone ' 
bber bathtub caulk was 4 
for a lot more things than 
bathtubs, and when we heard 
how Larry Oswald of Sewickley, Pa 
used it, our opinion was confirmed. 

“When my taillights started get- 
ting dimmer and dimmer, I took them 
apart and found that the sockets, 
wires, everything, were all corroded. 

“So I cleaned everything up, 
bought two new sockets, and 
decided this time that they weren’t 
going to corrode. 

“I had a tube of Dow Corning*’ 
Bathtub Caulk lying around the 
house, so I figured why not, and 
caulked up the sockets. 

“Then I figured that if it'd work on 
the sockets, it'd work on the splices. 



I cut 

two smalt 1 
pieces off a 
plastic drinking 
straw, slid one over 
each set of wires to 
keep them from getting 
stuck together, tied the wires 
together, and then pumped them full 
of caulk. 

“It's been six months now, and my 
taillights are still brighter than ever.” 

Next time you're faced with a 
plumbing leak, broken gasket, or 



ost any fix-it Job 
und the house, get the 
ow Corning Silicone Bath- 
tub Caulk out of the bath- 
f y room and put it to work. 

You'll find it in white and 
pastel decorator colors in the 
ardware or paint department of 
our favorite store. Look for 
ow Corning Silicone Sealer in 
clear, black, or aluminum in tubes 
and cartridges, too. 

Dow Corning Corporation, Dept. 
E-3102, Midland, Michigan 48640. 

DOW CORNING 
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836-05 
Name . . 



Street 



HABAND'S 100% POLYESTER TWO-WAY KNIT 

NOT *29 SLACKS 

Two-Way Knit means Two-Way Fit, 
and that means DOUBLE VALUE! 

Deluxe Executive Slicks 



You have seen Knit Slacks for 
over $20 a pair. That's why 
we say our Two-Way Knit 
Slacks are an uncanny buy. 
Better Fit , with Life-of-the- 
Slacks Recovery that shrugs 
off wrinkles and rumples. 
Well tailored. NO-IRON. An 
excellent fabric choice — 

Just As Good As 
the Expensive 
DoubleKnits! 

P||lS Money-Saving 

NON-SNAG 
Feature! 

It’s Incredible! NON- 
SNAG! It’s revolution- 
ary! No more little 
pulls or snags that ruin 
the usual DoubleKnit 
clothing you know. 

These new Haband 
Knit Slacks STAY 
HANDSOME, even 
after extended wear ! 

YOU CAN LOOK 
THIS GOOD 
ALL THE TIME! 

Never Need Ironing? 

Always Look Fresh? 

You should see how 
the subtle Two-Way 
Stretch Knit gives you 
a more comfortable fit. 

Fuller feel in seat and 
thighs, but a trim, 
straight look that never 
bags or droops. You 
know Business Slacks 
are Haband’s Business. 

Even for us, here’s an 
extraordinary value for 
long wear, good looks, 
excellent tailoring. 



2 is* 1095 

only ■ 

No 

H Wa Pay 



MACHINE WASHABLE 

No tensions or tight spots. No wrinkle 
worries. No Ironing. No Dry Cleaning. 
What you get is two pairs of handsome 
long wearing, top value Two-Way Knit 
Slacks and FREE COMFORT LIKE YOU 
NEVER FELT BEFORE! 



MwTw^coup° n 

and see « 

money back 

PPROVAU 



r“ 

! way Knit Slacks 



ALL THESE FEATURES: 

• 'Talon®" Unbreakable Zipper 

• “Ban-Rol®” No Roll Waistband 
• Two Back Pockets • Wide Belt Loops 

• Excellent Fit in every size 

• Long Wearing Deep Pockets 
* Fast, Reliable Service! 



• Full Gentlemen’s Cut 

00% Polyester 



95 



pairs 



for 



WE PA 



only 



HABAND Direct Service Dept. 

265 North 9th Street 
Paterson, New Jersey 07508 

Gentlemen: Please rush ....... pair 

for which I enclose $ 

GUARANTEE: If / don't want to wear the 
slacks when / see them, / may return them 
for full refund of every penny / paid you. 



FIND YOUR WAIST & INSEAM HERE| 



Waists: 29-30-3 1 -32-33-34-35-36-37- 
38-39-40-41-42-43-44-45-46- 
47-48-49-50-51-52. 

Inseams: 26-27-28-29-30-31-32-33-34 
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• # • 



COLOR 
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BURGUNDY 










BLUE 










BROWN 










GREY 










OLIVE 











sta,e 3 pair 29.70 4 pair 39.20 

All S pain for 48.75 
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BUILD YOUR OWN 
BELL&HOWELL 
SOLID-STATE 
25-INCH DIAGONAL 
COLOR TVt 

It’s an enjoyable way to learn new skills that could 
launch you on a brand-new career in electronics! 

For free information, mail postage-free card today! 



Copyrighted material 



A complete at-home 
learning program in 
home entertainment 
electronics! 



Send for free information now about 
this complete, learn-at-home program. Our 
Bell & Howell Schools representative is ready 
to bring you all the facts you need. 

Work on this exciting “hands on" project 
integrated into your leam-at-home program! 

As part of your program, you build yourself a 
Bell & Howell solid-state color television set. This 
important project gives you "hands on" experience with 
solid-state circuitry— the kind of practical experience 
you'll need to build a successful career. 

Attend special “help sessions” . . . talk to your 
instructors in person! 

If you'd like some personal advice at any 
point in your program, you can arrange to 
attend a special “help session" and talk over 
special problems with a qualified Bell & Howell 
Schools instructor. 

Master the most up-to-date 
solid-state circuitry 

As color TV moves more and more in the direction of 
total solid-state circuitry, you’ll be thoroughly familiar with 
the most advanced "trouble-shooting” techniques for 
these sophisticated circuits. 

Fix stereo systems . . . FM-AM radios . . . 
phonographs . . . tape recorders 

The thorough knowledge of electronics you gain from 
completing this course and building your own color TV 
set will be enough to service almost any type of home 
entertainment electronic device-even some that aren’t 
on the market yet! 

Earn extra part time income— 
or start a business of your own! 

The skills you acquire through this unique program 
can help you earn extra money-or start a business of your 
own in color TV servicing. We've helped many people 
start new careers or businesses of their own in elec- 
tronics. 

Exclusive Electro-Lab® electronics training system 
-yours to keep! 

To make sure you get practical experience with in- 
struments used daily by professionals, we've integrated 
into your program three precision instruments you as- 
semble yourself: a Design Console, an Oscilloscope and a 
Transistorized Meter. (See details at right.) 

For Free Information, 

Mail Card Today! 

"Eleciro-Lab" is a registered trademark ol the Bell & Howell Company. 




reply card 
ana mail 
today for free 
information 
about... 



■ Bell & Howell Solid-State 25-inch 
Diagonal Color TV: Ultra-rectangular 

tube • 25-inch picture measured diagonally • full 315 sq. 
inch viewing area • solid-state modular circuitry • 4 ad- 
vanced IC's • 100 transistors • 72 diodes • individual plug- 
in circuit boards • special UHF/VHF tuning features • 
built-in self-service components. 

■ Design Console: "Breadboard" circuits without solder- 
ing for both solid-state and vacuum tube experiments • 
patented modular connectors • transistorized dual-range 
regulated DC power supply • 12.6 volt center tapped AC 
power supply • sine and square wave signal generator • 
test speaker. 

■ Oscilloscope: Professional technician's diagnostic in- 
strument • 5-inch screen • wide-band • sharp screen 
images • calibrated for peak-to-peak voltage and time 
measurements • 3-way jacks for leads, plugs, wires. 

■ Transistorized Voltmeter: Measures current, voltage, 
resistance on large dial • combines vacuum-tube volt- 
meter with multimeter • sensitive, 4-inch, jewel-bearing 
d’Arsonval movement. 

NEW... with your first lesson, you get the brand-new 
Laboratory Starter Kit: A volt-ohm meter (VOM) with de- 
sign panels • modular connectors • experimental parts • 
battery power source. Gives you immediate "hands on" 
experience with your very first lesson. 



If card has been removed, write: 

An Eloctronlct Horn • Study School 

DcVRV inSTITUTE OF TECHnOlIXlY 



Bell g Houjell schools 

4141 B«lmoot, Chicago, Illinois 60641 



524 



Copy rig I 



Tied material 




Future cars will be smaller 



You have heard that before. But 
few people realize just how small 
Detroit is thinking right now. One 
company believes that full-size cars 
of the mid-1980s will be smaller 
than today’s intermediates. What 
this means is that the traditional 
six-passenger car will be abandoned. 
Four-seaters will become the new 
norm. Bodies will become narrower, 
lighter, and allow the use of smaller 
and lighter engines with lower fuel 
consumption. Some observers feel 
there is still a place for the full-size 
car as we now know it, but few of 
these cars will be built 10 years 
from now. Another change in store: 
High-priced luxury sedans will 
come in all the smaller sizes. 



Detroit Report 

Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 



Puzzle at Chrysler: what engine for the subcompact? 

One of the big decisions holding up Chrysler’s plan to introduce a domesti- 
cally manufactured subcompact in 1976 is what type of engine to use in this 
car. Right now the company’s smallest auto engine is the 198 cubic-inch six, 
and that’s just too cumbersome to install in a car with the exterior dimensions 
of the Pinto and Vega. Chrysler has studied all kinds of alternatives— includ- 
ing a rotary (Wankel) engine, and a new smaller six, as well as half-a-V8 four- 
banger such as the little engine Pontiac originally used in the Tempest (1961). 
Imported power units seem to be out of the question (Chrysler makes mod- 
em four-cylinder engines in both England and France) now that the dollar 
buys less overseas. Insiders think Chrysler will soon commit itself to building 
a new four-cylinder engine factory in the U.S. This will cost more, and the 
engine will be too small to use in Valiants or Darts. But Chrysler needs the 
subcompact as soon as possible— it’s now slated to be a ’77 model. 




Wankel power for AMC Amigo 

American Motors Corporation’s 
plans to introduce a Wankel-engine 
car, code-named Amigo, in 1975, 
are moving ahead. The vehicle is an 
all-new design that can be expected 
to replace the Gremlin. The pro- 
posed Amigo $3000-plus four-seater 
will look quite similar to the Hornet 
GT show car unveiled earlier this 
year. At first, AMC will equip the 
car with a conventional six-cylinder 
engine, later will use a purchased 
Wankel. AMC is now testing proto- 
type care with Mazda and Lxnnotor 
rotaries. When the GM rotary en- 
gine goes into production, AMC will 
test and evaluate that also. 

As it stands today, AMC is lean- 
ing towards the GM engine, consid- 
ered a more advanced version of the 
highly sophisticated Mazda design. 

GM Wankels for the F-body cars 

The Fisher F-body is used for the 
sporty compacts from Chevrolet and 
Pontiac (Camaro and Firebird). GM 
has now decided that the all -new 
models due in 1976 will be the next 
vehicles after the 1975 Vega to be 
equipped with the rotary engine. At 
the same time, Camaro and Firebird 
will switch to front- wheel drive. The 
twin- rotor engine will be mounted 
ahead of the front- wheel axis, with 
the transmission split by the final 
drive unit so that the torque convert- 
er is mounted on the rear end of the 
crankshaft, but the planetary gear- 
ing will be enclosed in a casing ex- 
tending backward from the final 
drive. An optional five-speed man- 
ual transmission will also be offered 
on these care. Body and chassis will 
be adapted from the Vega. 

The plan is highly significant. It 
means that the sporty cars will be 



the first high-volume vehicles to ob- 
tain the GMRE. How many will be 
built in a year? Perhaps as many 
as 300,000. Next, GM will have to 
decide, based on this experience, 
whether to redesign the X-body 
(compact care: Nova, Ventura, 

Omega, Apollo) for Wankel engines. 

Dodge to launch 4x4 utility 

A new four-wheel-drive Dodge 
will be introduced mid-year 1974. 
Code-named the Rhino, the new ve- 
hicle is based on the Dodge D-100 
pickup truck chassis and sheet met- 
al. In size and shape it is similar to 
Chevy’s Blazer (and Jeep’s new 
Cherokee), and is part of Dodge’s 
plan to deepen its thrust into the 
booming light-truck market. The 
four- passenger Rhino will offer full- 
time four-wheel drive (using the 
system made by Chrysler’s New 
Process Division, which Chevy chose 
for the Blazer). 

Bigger wheels are coming 

Reports are that GM is asking 
Akron tire makers about the chances 
of producing 16-inch tires for the 
1975 model year. If good, GM will 
put the big wheels on its full-size 
station wagons next year. Why the 
switch? Because better brakes are 
needed. In 1975 Federal standards 
for brake performance will call for 
shorter stopping distances, and the 
brake experts are clamoring for 
more space inside the wheels to get 
room for the bigger brakes to do the 
job. Today, the biggest OE tires are 
for 15-inch rims. There are indica- 
tions that smaller care will push in- 
to that size. The 1974 Chevelle La- 
guna, an intermediate (A-body) car, 
will use 15-inch rims (14-inch rims 
are normal for intermediates). 



A czar for auto rules? 

Detroit wants federal standards 
regulating care to come under one 
central authority, instead of the sev-j 
eral agencies now writing out regula-! 
tions. The problem is that the pres-i 
ent EPA and DoT standards worlsj 
against each other. Standards foil 
reduced emissions conflict with proj 
posed standards for fuel economy 
In a similar way, standards for 
bumpers and occupant protection 
hamper the achievement of small, 
lightweight care that will bum less 
fuel. It has been suggested that all 
performance standards (brakes? 
emissions, engine performance, fuel 
economy, and safety) be combined 
so they can be solved concurrently. 

The boom in vans and pickups 

One thing that’s happened to tht 
truck market is that more familiei 
are buying light trucks as seconc 
and third vehicles for the household 
Sales are booming. Buyers are look 
ing for variety in their vehicles 
want to own different types tha 
will perform more tasks. Chrysle: 
VP Bob McCurry, who sometime! 
has five different vehicles at home a 
one time, says of his family: “Wc 
use them all, and I don’t see an} 
limit on the variety we can use.’ 
That’s the experience with buyers 
too. With two or three members o| 
the family driving, the preference^ 
in models are divergent. Trucks ar^ 
a natural part of this scene. Thej, 
take care of tough work tasks anc 
make fine leisure- time vehicles. * 

GM's turbine-car program lives 

The latest version of GM’s pas 
senger-car turbine is called the GT> 
225 and is running in a 1973 Im- 
pala. It was developed by A1 Bell 
who for years was one of Chrysler’* 
key experts. The main news in th« 
GT-225 is the low-NO x combustor- 
twice the size of the GT-305 com 
bustor. As for GM’s truck turbine 
Allison is ready to build it, bu 
GMC (and Chevy) aren’t ready tc 
build turbine trucks. Ford may bea 
them to it! HI 
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Can you spot 



the Camel Filters smoker? 



•MUi feuMiON 

jftico Me 



® 1973 R. J. Reynolds Tobacco Co. 



v ^ ‘ ) 4. / 5 V D - ) At class reunions almost 

vj J ' Jj \ everybody has a gimmick. 

/ 1.7p 2 * \ I II J Try picking the one 

— n_ ^ x y^? i II \\ who doesn’t go along. 

II A 11 1 \ i M 6a -\l 1. Nope. He’s Don Wand. 

Won school essay contest with “The Art of Pre-Marital Dancing." 
Gimmick: 200 mm holder to balance his 100 mm cigarette. 

2. No. It’s Rah-Rah Mendelson, ex-cheerleader. Gimmick: He’s 
wearing it. Smokes whatever he finds in his pouch. 3. No. 



Camel Filters. CAMEL 
They're not for everybody e wfimumn 

( but they could be for you). 2 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



20 mg. “tar;’ 1.3 mg. nicotine av. per cigarette. FTC Report FE8.73. 
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All the chain saw 
you need costs just 




McCULLOCH 



Mini Mac 1. Only McCulloch 
makes a saw this light, 
for this little. 



The right tool for the right job — you know that's what counts. So if all 
you use a chain saw for is limbing, trimming and cutting firewood around 
your own yard — this is all the saw and all the power 
you need! It's lighter than any saw in the world for 
the price. Its 10"bar will cut a 6" log in just 5 seconds 
and even zip through 20” logs. And it 
comes with something you just can’t acquire anywhere else 
— McCulloch's 26 years of professional chain saw engineer- 
ing know-how. When you can get a McCulloch for $99.95 
why pay more? 



If you have bigger jobs, or heavier cutting, check 
this chart. McCulloch has the right saw for every job. 



McCulloch Model 


Beat For 


Weight** 


Engine 


Bar 


Price* 




Mini Mac 1 


All the saw you 
need (or the 
average yard. 


6.9 lbs. 


1.8 cu. in. 


10* 


S 99.95 




Mini Mac 
Electric 


Can be used 
outdoors as well 
as indoors. 


7* lbs. 


110 V. 

60 cycles. 
12 amps, 
double 
insulated. 


10* 


> 99.95 




Mini Mac 1 
Automatic 


Longer bar for 
bigger logs, wood 
and heavier cutting. 


7.1 lbs. 


1.8 cu. in. 


12* 


• 119.95 




Mini Mac 6 
Automatic 


Deluxe hand grip 
and longer bar 
for heavier cutting. 


7.1 lbs. 


1.8 cu. in. 


14* 


• 136.95 




Power Mac 6 
Automatic 


More power for 
orchards, ranches, 
farm jobs. 


6.9 lbs. 


2.0 cu. in. 


14" 


• 169.95 




Mac 10-10 

Automatic 


"Sound silencer" 
for heaviest ranch 
and farm work. 


12.4 lbs. 


3.3 cu. in. 


16* 


• 194.95 



See your McCulloch dealer — He's listed in the Yellow Pages under “saws!' 





1^21® McCulloch Corporation, 6X01 West Century Blvd. 

ltd iuCv U11UCI1 Los Angeles. Calif. 90045 

'Manufacturer'! suggested Uit price, including bar and chain. Prices slightly higher in Canada and Alaska. 

** Weight less cutting attachments. 



Recreatior 

... on the go with PS — 



Study finds most RVs overloaded 

A preliminary report on the Na- 
tional Highway Traffic Safety Ad- 
ministration’s inspection of nearly 
9000 recreational vehicles during 
1971-72 reveals that a shockingly 
high percentage were loaded “be- 
yond their suspension-system capac- 
ities.” 

These data are based on 833 pick- 
up campers and 214 motor homes, 
with the other reports to come. 

The government found that 63 
percent of pickup campers were ' 
loaded beyond the capacity of rear 
suspensions. In 54 percent of motor 
homes inspected, front-end loads ex- 
ceeded strength capacity of front sus- 
pension. And 27 percent of the 
motor homes were overloaded in 
the rear, too. 

The responsibility for this may be 
due more to manufacturers than RV 
owners. The report said that 71 
percent of pickup-camper owners 1 
did not receive proper weighing in- 
structions for their rigs. Some 44 
percent of pickup campers were de- 
livered with “erroneous or ambig- 
uous rating plates which overstate 
the capacity of their suspension com- 
ponents.” 

Even more surprising was the 
finding that 43 percent of motor 
homes had front suspensions “whose 
strength capacities were exceeded by 
the weight of the vehicles’ front ends 
plus the weight of occupants in the 
two front seats.” 

Surprisingly, the government also 
found that few RV owners inflated 
tires to maximum pressure, which 
would help cope with heavy loads. 
But the findings indicate that RV 
buyers did not get clear instructions 
from manufacturers on this subject. 

NHTSA officials told me that most 
of the vehicles surveyed were pre- 
1970 vintage. More recent safety 
standards have resulted in clearer 
labeling of GVW and axle-load rat- 
ings. This year, manufacturers must 
specify more clearly the allowable 
zone for cargo-load center of gravity. 

Owners— and manufacturers— of 

the vehicles inspected will receive 
detailed analyses on what was found. 
The government is asking the latter 
to study the findings and submit to 
NHTSA “plans to correct problems 
in all their vehicles similar to those 
examined during the survey.” 

Owners are being advised to weigh 
their rigs periodically to assure that 
GVW will not be exceeded. They 
are also being urged to inflate tires 
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AMC unveils a new series of four-wheel drives 



Take a Wagoneer and shorten the wheelbase. Then drop a bunch of Wagoneer 
luxury items. And you wind up with the new moderately priced Jeep Cherokee. 
This two-door recreational rig has a 109-in. wheelbase and Quadra-Trac full-time 
four-wheel drive. It’s available with a basic 232-cu.-in. six-cylinder, or optional 
360-cu.-in. or 401-cu.-in. eight-cylinder engine. 



when they are cold, and not to bleed 
air when pressure rises in driving. 

There will be three other surveys 
released shortly covering travel 
trailers, tent trailers, and towing ve- 
hicles. They are also expected to 
reveal potentially hazardous condi- 
tions in need of correction. 

Gas-saving ideas for RV drivers 

Increasing concern about gas avail- 
ability has brought forth a spate of 
tips on how to stretch the gallon. 
Slowing down is one of the most re- 
current bits of advice. So I decided 
to test it out recently. 

I drove a Superior V-1700 van 
camper— on a Chevrolet Chassis- 
from New York City to Boston, 
never exceeding 50 mph and accel- 
erating slowly. On the way back, I 
traveled at speeds of up to 65 mph 
and floored the accelerator every 
time I started up. The results showed 
11.51 mpg when holding speed down 
and 8.56 when traveling at 60-65. 

I’ll be testing some additional RVs 
in the near future to see if there’s 
a comparable saving when I slow 
down. From this trial run, I’d say 
that reducing speed is good sense. 

New CG guide to life jackets 

As predicted in Doug Garr’s arti- 
cle “A Life-Saving Guide to Life 
Jackets” [Feb.], new Coast Guard 
standards on personal flotation de- 
vices (life jackets) and their use in 



small boats take effect next month. 

The Coast Guard has ordered that 
there must be a wearable PFD for 
each person aboard boats 16 feet 
or longer, as well as a throwable 
device. Buoyant cushions will still 
be acceptable on canoes, kayaks, and 
boats under 16 feet— as long as 
there is one per person. But the CG 
recommends wearable PFDs on small 
boats, too. 

Super towing package on '74s 

Chrysler has come up with the 
most complete towing package of- 
fered by Detroit for its 1974 models. 
It even includes Class I bumper 
hitches for light trailers, and equal- 
izer-hitch platforms for towing heav- 
ier trailers. Chrysler is also ofFering 
a more complete electrical wiring 
harness with connector. It provides 
for charging dual battery installa- 
tions and controlling trailer brakes. 

These items will be available on 
all models from Valiant to Imperial, 
and are in addition to the existing 
trailer-towing packages. These al- 
ready consist of heavy-duty frames, 
wider wheels, heavy-duty cooling sys- 
tems, and other components that 
make trailer towing easier. 

Ford has also introduced some 
new features for towing. Among 
them, a new equalizer-hitch platform 
for full-size Fords. It already offers 
a Class I hitch for the standard 
Ford. Neither item is available for 
intermediates or compact cars. DU 



Power to go 




McCulloch 

Portable 

Generators 

Here’s electric power where you 
need it, when you need it — on 
camping trips, outdoor building 
projects, for standby power 
during storms, blackouts and 
other power emergencies. 
McCulloch’s super lightweight 
generators are small enough to fit 
in the back of your car. And the 
unique design, with only one mov- 
ing part, means they’re the most 
reliable you can buy. Three sizes, 
all with our Double Warranty. 



S«« your McCulloch dealer — He’s Hated 
in the Yellow Pages under "saws!’ 




H-1500. 1,500 watt capacity. 68 lbs. 

1.5 volts. 60 cycles. 

H-2000. 2.000 watt capacity. 83 lbs. 

115 volts. 60 cycles. $289.95* 

H-3000. 3,000 watt capacity. 129 lbs. 
115 or 230 volts. 60 cycles. $399.95* 

^McCulloch 

McCulloch Corporation 
6101 West Century Boulevard 
Los Angeles, California 90045 

‘Manufacturer's suggested Utt price. Slightly higher 
in Alaska and Canada. 
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Make it payoff 
in the Navy. 

Get advanced technical training in electronics or nuclear power. 




If you're a high school graduate who can meet our quali- 
fications, the Navy will offer you over $17,000 worth of 
advanced technical training in our Advanced Electronics 

or Nuclear Power Programs. , 

These are very special 
programs, and the academic 
schedule will be tough . . . calling 
for plenty of concentration and 
honest effort. It'll take more than 
a good mind to make it. You'll 
need a strong desire to learn and 
achieve. And a willingness to do 
your share of the housekeeping 
chores. But any man who learns 
to operate or repair the Navy's 
sophisticated electronic systems 
or nuclear power plants, guaran- 
tees himself a firm foothold in 
the future, whether he stays in 
the Navy or not. 



TO: Captain Robert W. Watkins, USN 
Building 157, Fourth Floor 
Washington Navy Yard 
Washington, D.C. 20374 

Please send more information on: 

□ Advanced Electronics Program 

□ Nuclear Power Program 

□ Other Navy career opportunities. 

If you really don't want to wait, 
call 800-841-8000 toll-free 

(24 hours a day, seven days a week). 

In Georgia, call 800-342-5855. Call collect: 
In Alaska— 272-9133, in Hawaii-533-1871. 



Along with everything you learn, you'll be doing 
things and going places you might never get to with an 
ordinary job. You'll make new friends. Find that change 

, of pace you're looking for. But 

above all, you'll be involving 
yourself in what can easily be- 
come a rewarding lifelong career. 

For more details, talk to your 
local Navy Recruiter. Or mail 
the coupon below. Or call toll- 
free, anytime, 800-841-8000 



Name- 



Be someone special 
in the New Navy. 





would be bundled into a cable like 
that shown in the top photo. The 
new fiber has a light loss of only 50 
percent in 2000 feet, which would 
allow signal amplifiers to be placed 
even farther apart than in present 
RF cable systems. 

One other vital ingredient for the 
system is a reliable and economical 
source of laser light. The tiny bat- 



tery-powered semiconductor laser 
shown in the bottom photo (the 
small rectangle atop the block with 
a grain of salt for comparison) may 
be the answer. Bell Labs scientists 
have kept it operating continuously 
at room temperatures for more than 
three months. 

New fastener 

You’re undoubtedly familiar with 
the hook-and-loop type of fastener 
that can be peeled open and re- 
closed indefinitely. The new Scotch- 



mate High Strength fastener looks 
like the old-style stuff, but when 
you try to peel it open, you get 
quite a surprise: It takes far more 
effort to “unzip.” 

The reason is clear in the photo- 
micrograph shown here. Instead of 
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Aerators airlifted to save decaying lake 

Two giant aerators have been plopped into the oxygen-starved bottom of 
New York’s Lake Waccabuc in an attempt to arrest the decay of the lake, 
which would otherwise become completely eutrophied in about 15 years. 
Funded and operated by Union Carbide, the project is part of a program to 
evaluate the best way of preserving hundreds of thousands of our lakes. The 
1400-pound fiberglass aerators are made by the Swedish Atlas Copco Co. 



Heaviest particle 

A team of physicists from the 
University of Leeds in England re- 
ports detecting what may be the 
heaviest nuclear particle ever found, 
with 40 times the mass of the pro- 
ton. Tentatively dubbed the “man- 
dela,” the particle was discovered 
with a cosmic- ray detector. 

One member of the Leeds group 
thinks it may turn out to be the leg- 
endary “quark,” predicted by some 
particle physicists but never found; 
a second believes it is another theo- 
retical particle, the intermediate 
vector boson. Physicists need this 
particle as a “carrier” in the weak 
atomic interaction, one of the basic 
physical forces in the universe. 
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Light conversation 

One of the most sought-after goals 
of modem technology is an optical 
communications system for carrying 
sound, video, and data signals. The 
reason: modulated light beams 

would have a much greater infor- 
mation-carrying capacity— thousands 
of conversations over one beam, 
for example— than present transmis- 
sion systems, which are groaning 
under the flood of communications 
they must handle. 

Now two developments from Bell 
Labs have brought such a system 
somewhat closer to reality. One is 
the first efficient light-carrying fiber 
to be made from a single material- 
pure glass. The hair-thin fibers 
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Science Newsfront 

[ Continued ] 

mating to nylon hooks, the nylon loops get snared on 
mushroom-shaped structures of polyolefin. The fasten- 
ers are good for about 20 closures, and are recommend- 
ed for such applications as mounting panels in trailers 
and mobile homes, and hanging loudspeakers or other 
equipment. 

Going for the distance 

What is the farthest object in the universe? The 
answer keeps changing, as new quasars are discovered. 
These mysterious objects, whose nature has never been 
satisfactorily explained, put out seemingly impossible 
amounts of energy for their size. Their light is also so 
red-shifted (moved toward the red end of the spectrum, 
presumably by the Doppler effect) that they appear to 
be dashing away from us at incredible speeds and 
distances. 

Astronomers at the University of California have now 
found a quasar that may be 10 billion light years away, 
traveling, according to its observed red shift, at 90 per- 
cent of the speed of light. The object, designated OQ 
172, may thus be on the “edge” of the observable uni- 
verse. If this distance is correct, it is also one of the 
brightest objects known, about 10,000 times brighter 
than the whole Milky Way. 

No. 104 is for real 

Oak Ridge National Laboratory has announced posi- 
tive identification of man-made element 104, following 
its discovery reported— in contesting claims— in Russia 
and at the University of California at Berkeley. An 
Oak Ridge team reports conclusive confirmation on the 
basis of direct X-ray evidence. 

Saving Salton Sea 

A dramatic plan to save sportfishing in threatened 
Salton Sea has been proposed by a group of scientists, 
engineers, and civic leaders in California. The salt 
content of the inland sea is now 37 parts per thousand, 
and increasing steadily. By 1980, it will reach 40 ppt. 
And at that point, marine biologists know, fish eggs 
cannot develop normally. The present stock of marine 
game fish, originally transplanted from the Gulf of 
California, would be doomed. 

Forewarned, scientists from the California Fish and 
Game Department, Scripps Institution of Oceanography, 
and the National Oceanic and Atmospheric Administra- 
tion have come up with a plan to create a “lake within 
a lake” by diking off about 50 square miles of the 450- 
square-mile sea. This control area would have desalina- 
tion equipment that would remove 5 Vi million tons of 
salt a year from inflowing water, and recirculate the 
purified water to the main body of the sea, thus reduc- 
ing its salinity to a level that will permit the Salton’s 
fish to survive. 

Look ma, no fat! 

A somewhat mysterious substance known to help 
break down fat in the bodies of fasting human beings, 
and called, for want of a better name, the Fat-Mobiliz- 
ing Substance (FMS), can now be obtained and purified 
in quantity, even though its exact chemical makeup 
remains unknown. Experiments with FMS on animals 
at Loyola University Stritch School of Medicine indicate 
it may prove useful to dieters. 

Quiet paint 

Under a grant from the Army’s Human Engineering 
Laboratory, scientists at Lehigh University are develop- 
ing a noise- reducing latex paint whose molecular struc- 
ture damps vibration. It’s made from acrylic and meth- 
acrylic polymers. □*] 
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It’s Laredo's cigarette-making 
machine. Makes 20 great-tasting 
cigarettes at less than 20 1 a pack* 
a big difference compared to factory- 
made cigarettes. You pocket the savings 
that can soon take you on fishing trips, or 
buy some of life's other little pleasures .. .from 
a new rod 'n reel to you-name-it. Freshness, 
flavor and big savings! Get them all for just a 
few easy minutes every day. Land a Laredo 
Filter Blend Kit now. What a catch! 
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Look and Listen 

News, comment, and opinion from the world 
of home-entertainment electronics 
By C. P. GILMORE 





Four-channel receivers — a glimpse into the future 

A lot of companies are working to perfect systems of broadcasting discrete 
four-channel signals. Two of them recently demonstrated what they’re doing. 
At the recent Consumer Electronics Show in Chicago, for example, General Elec- 
tric set up its system in cooperation with station WFMF-FM and broadcast 
experimental programs under temporary FCC authority. The broadcasts were 
picked up by receivers at the GE booth at the show. 

Zenith set up the display you see above in its Michigan Avenue showroom. 
It goes considerably beyond mere four-channel broadcasting, and shows how 
Zenith engineers see the hi-fi world of the future. The system receives any kind 
of mono, stereo, or Zenith four-channel broadcast and plays any recorded ma- 
terial on disc, cassette, or cartridge. The console at center contains no knobs, 
slides, or switches. Touch the right square, circle, or rectangle on the display 
and sensors behind the panel note the touch and command the proper control 
circuit. As you touch a tuning control, for example, an automatic circuit scans 
the broadcast band and stops when you lift your finger. 

The system also solves the problem of how to hide those troublesome wires 
in a four-speaker system. The rear speakers are connected to the amplifier by 
invisible waves of infrared light, received by those telescope-like gadgets on top 
of the cabinets. Finally, an automatic digital display tells you the station to 
which you’re tuned; when the set is off it tells time. 



More video diskery 

MCA has shown an improved 
version of its Disco-Vision system 
[L&L, March ’73]. The picture, ac- 
cording to those who saw it, was 
steady and clear and a considerable 
improvement over the picture seen 
three months earlier. 

The machine was capable of sev- 
eral new tricks. Push one button and 
a single frame stays on the TV 
screen as long as you like. Another 
feature called fast search finds any 
segment of the disc in a hurry. The 
record shown contained 21 minutes 
of program material— 14 minutes 



more than the one first demonstrat- 
ed, but still only about half the 
claimed 40-minute-per-side capacity. 
The discs should sell for between 
$5 and $10. MCA says a single-disc 
player (picture) will sell for about 
$400, a changer for $500. No manu- 
facturer has been selected yet. 

At about the same time MCA 
was demonstrating in this country, 
a Swiss physicist was showing a re- 
markable device at a European TV 
symposium. One big problem in de- 
vising a home video recording sys- 
tem is the camera. Now since we’re 
all used to color, most of us won’t 
be satisfied with a black-and-white 



camera. Yet even black-and-white 
cameras cost around $300; color 
cameras are much higher. Now, Dr. 
Jaeger has shown a color camera 
that he says can sell for an incred- 
ibly low $300-$350. 

Trick is that it uses a single black- 




and-white low-cost videcon tube, 
which photographs pictures se- 
quentially through red, green, and 
blue filters. This obvious approach 
hasn’t been used before because it 
would ordinarily produce a low-res- 
olution picture. But Dr. Jaeger says 
he has used a principle discovered 
30 years ago at Bell Labs— never 
put to work in TV before. The prin- 
ciple, he says, is that an extra dose 
of green in the picture can compen- 
sate for lack of resolution. 

The camera could be used on any 
home video system or even with a 
regular TV set through an adapter. 

Progress report on SelectaVision 

RCA says that the SelectaVision 
magnetic videotape system [L&L, 
June ’72] will be on the market in 
limited quantities late this year as 
originally announced. The record- 
playback unit with built-in timer 
will cost $795. RCA also made two 




other announcements. A black-and- 
white camera— the one the young 
lady in the picture is holding— will 
be available for about $300. And a 
rent-or-buy library of about 100 
prerecorded tapes will be available, 
although RCA thinks people will 
be more interested in making their 
own recordings off the air or from 
TV broadcasts. 

RCA President Anthony Conrad 
also took a slightly more distant 
look and said that the SelectaVision 
video -disc system will be on the mar- 
ket in a year. BE 
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A Coleman 



Rugged. Dependable. Made to last a lifetime. 
And it will. Because Coleman doesn’t believe in 
cutting corners. 

Take the outer case — cold-rolled steel, coated 
inside and out with baked-on enamel. 

That’s the toughest casing you'll find on a cat 
heater anywhere. 

And the Dial-Temp’ control. When you set it, 
you forget it because only Coleman guarantees 
you constant, full-rated heat output regardless 
of outside temperature. 

Inside there’s a platinum catalyst. Platinum to 
allow the fuel vapor to burn at its most efficient 
temperature. Platinum to allow you safe, 
radiant warmth for up to 30 hours at a stretch. 

And the wick could have been cotton. 

But it’s not — it’s fiberglass. For quicker starts, 
for more efficient combustion. For just 
all 'round better heating. 




Like we said, Coleman doesn’t believe in cutting 
corners. Our gas cats prove it. 
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result of our national concern about air 
pollution and energy conservation seems certain: 
The automobile industry will never again be 
totally dominated by a single concept of engine 
design. Alternatives to the conventional piston 
engine didn’t stand a chance as long as the only 
incentive was to build the cheapest engine pos- 
sible for next year’s models. Promising designs 
never got the opportunity to benefit from the 
years of developmental engineering that gave the 
internal combustion engine the winning edge on 
the balance sheet for over 50 years. 

Now with government funding of research and 
the powerful incentive of meeting mandatory 
emission standards (and probably fuel-economy 
standards in the near future), we are looking for- 
ward to a rich diversity in automotive power. 
The rotary combustion (Wankel) and stratified- 
charge (Honda CVCC, Ford PROCO) engines 
are already accepted as practical contenders. 
In this month’s cover story (page 56), Jan Nor- 
bye and Jim Dunne tell you all about the revived 
interest in the gas turbine. There are still prob- 
lems to be solved, but it looks now as though the 
turbine will make it for top-of-the-line cars. 

Turning on flywheel power 

Research on using a flywheel to store energy 
for vehicle propulsion [PS Aug. ’73, Aug. ’70] 
got a boost recently when the DoT gave $300,000 
to the City of San Francisco to design such a 
system for use on its trolleys. The design will 
use the flywheel system developed by engineers 
at Lockheed Missiles and Space Co. The flywheel 
for the trolley system will be much larger than 
the one we told you about last month, which was 
proposed for a private car. It will be 41 inches 
in diameter, weigh 600 pounds, and spin at 
20,000 rpm. The grant is for design studies only. 

Buckle up or you won't go 

In spite of all the stories that have been written 
about the seat-belt interlock system required on 
all 1974 cars, too few auto buyers realize that 
their new ’74 model won’t start unless the front- 
seat occupants buckle their safety belts. Even a 
bag of groceries placed on the seat beside you 
counts as an occupant— you’ll either have to 
buckle up the groceries or put them elsewhere or 
your engine won’t start. The people at the Na- 
tional Highway Traffic Safety Administration 
anticipate howls of outrage from new-car buyers 
unless all drivers can be made completely aware 
of the ramifications of the system before they 
drive their new car home. Therefore, they have 
mounted a large-scale publicity campaign to 
inform the public. You’ve been alerted. Next 
month we will bring you a feature story telling 
how the seat-belt interlock system works. 

Wind-energy workshop 

The National Science Foundation (NSF) and 
NASA cosponsored a three-day symposium in 
Washington, D.C., this summer on energy from 
the wind. Associate Editor Doug Garr attended 



it and reports that several of the speakers quoted 
from the November 1972 issue of Popular Sci- 
ence. Two wind-generator designers, Tom 
Sweeney and Hans Meyer, who were featured 
in our November story, presented papers. 

Generally, there were two kinds of wind-power 
proponents— those interested in efficient designs 
for domestic power plants for individual homes 
in locations remote from power lines, and those 
who are convinced that wind power is practical 
in many locations for supplying electricity to a 
community. A German scientist, Ulrich Utter, 
told about his 100-kw, 34-meter-diameter turbine, 
and Henry Clews of Solar Wind Corp. described 
his home in Maine that is completely powered by 
a two-kw wind generator using 20 storage bat- 
teries and a DC to AC inverter. Another report 
described a Voight 750-kw wind generator in 
Oregon with a monster 100-foot rotor. Grumman 
has a design for a shrouded windmill intended 
to increase velocity using the venturi effect for 
faster rpm with lower windspeed. The general 
conclusion of all researchers: Progress is serious- 
ly impeded by lack of research money. Fiscal 
1973 saw only $200,000 of NSF money allotted 
to wind-energy research. Next year they tenta- 
tively plan to spend about $1 million. 

More energy from the earth 

A team of scientists and engineers at Louisiana 
State University want to harness a triple-threat 
source of energy beneath the earth’s surface con- 
sisting of very hot, high-pressure water believed 
also to contain natural gas. Out in Marysville, 
Mont., scientists from Battelle-Northwest are 
leading an investigation of how best to tap the 
energy in dry hot rocks found near the surface. 
Both of these projects are aimed at forms of geo- 
thermal energy different from the more familiar 
sources of underground steam described in our 
article “Hot New Prospects for Power from the 
Earth” in August, 1972. 

The Louisiana team has built a model show- 
ing how the thermal energy could be used with 
a Freon cycle to drive “steam” engines [PS Aug. 
’73]; the force of the gushing water (estimated 
at 2000 to 4000 psi) could drive a hydraulic tur- 
bine; and the gas content could be separated for 
use as fuel. With technical assistance from oil 
companies, the LSU team hopes to plan and 
direct the drilling of a well to tap the hot geo- 
pressured water pool that underlies the Gulf 
Coast from Florida to Texas. Federal research 
funds are being sought for the first phase of a 
projected five-year program to establish a full- 
scale prototype power plant in Louisiana. 

The Battelle scientists now investigating the 
potential of the large-scale heat source in Mon- 
tana have received a grant of $250,200 for the 
first phase of their work. They plan to bore a 
well into the geologic anomaly deep enough to 
reach a temperature of 800 degrees F. 

Editor-iii-Chief 
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Chrysler A-128 gas turbine is in- 
stalled in a Dodge Coronet (top). Ex- 
ploded view above shows major compo- 
nents and accessories, including Torque- 
Flite automatic transmission and hydrau- 
lic torque converter. For gas flow path. 



check back with PS cover flap. Table 
below compares fuel economy of the tur- 
bine-powered Coronet with that of a '73 
V8-powered Coronet of similar perform- 
ance, in various driving cycles. The final 
line shows targets for '75 turbine. 



DODGE CORONET FUEL ECONOMY (MPG) 




FED. TEST 
PROCEDURES 


SUBURBAN 

CYCLE 


COUNTRY 

CYCLE 


VEHICLE 

LIFETIME 


GAS TURBINE BASELINE 


7.7 


15.0 


15.6 


11.5 


UPGRADED GAS TURBINE 


11.7 


22.0 


21.5 


16.9 


'73 MODEL YEAR V8 
(with equivalent 
performance) 


10.1 


20.1 


16.5 


14.4 
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By JAN P. NORBYE 

PS Automotive Editor 

and JIM DUNNE / PS Detroit Editor 

DRAWINGS BY HANK TOMKALSKI 

"Wn the real auto engine of 
the future please turn itself on?” 
There are quite a few contestants 
(see box below) but it now looks as 
though the gas turbine is ahead. 
You probably think the gas turbine 
never made it as a car engine. 
Didn’t Chrysler bury the turbine car 
almost 10 years ago? Well, it’s back, 
and with more promise than ever. 

You want results, not promises? 
Okay, you’ll get results, and by the 
end of 1975, according to the time- 
table the Environmental Protection 
Agency has set for its turbine pro- 
gram. If the results meet or better 
the goals, Chrysler can be expected 
to start tooling up for turbine cars; 
if not, you can forget about turbine 
cars. The EPA program has been go- 
ing on since early ’71 and that’s why | 



How other alternative 



VALVE 

Ford Proeo gave 

22 mpg in a 2500- 
pound vehicle (Hon- 
da CVCC gave 20 
mpg in 2000-pound 
car). Proco emis- 
sions in g/mile: 9.4 
HC. 0.9 CO, and 
9.3 NO x . 



SPRAY NOZZLE 
FUEL INJECTOR , 



SPRAY NOZZLE INJECTOF 



PRE -CHAMBER 



Morcodos diesel 

gave 25 mpg in a 
3500-p o u n d car 
(3000-pound Peu- 
geot and Opel cars 
gave 25 and 23.5 
mpg. respectively). 
Mercedes diesel 
emissions in g/ 
mile: 0.87 HC, 1.6 
CO. and 1.8 NO t . 





Gas Turbine Car, 
It's Now or Never 



Study shows gas turbine as 
best power system for coping with 
the fuel shortage and federal 
emission standards. Chances are 
it can compete with conventional 
engines on a dollar-per-hp basis 



we say it’s “now ( 1975) or never.” 

When the EPA was formed, it fo- 
cused on emissions. Since the fuel 
shortage, it has shifted its goals to 
include economy of operation. Now 
the emphasis is half on clean air, 
half on energy conservation. 

Why does the EPA sponsor basic 
and applied research? “We are in 
the business of developing a tech- 
nology,” stated EPA’s George M. 
Thur. “We are advancing technol- 
ogy for private industry to use. We 
are also trying to make the industry 
interested in our work, and they are 
interested.” 

A year and a half ago the EPA 
awarded a $6.4-million contract to 
Chrysler for gas-turbine develop- 
ment. It also has an active research 
program on steam power with Steam 
Engine Systems Corp., Watertown, 
Mass. But it’s EPA policy not to 
duplicate work going on in the auto 
industry. Thus, the EPA has no 
programs on the Wankel (GM) or 
the Stirling (Ford). 

Affiliated EPA contracts have 



gone to the Solar Division, Interna- 
tional Harvester Co., for develop- 
ment of a low-NCk combustor, and 
to NASA for studies of the internal 
aerodynamics of the gas turbine. 

Chrysler will benefit from Solar 
and NASA findings for its own 
development work. Its base-line en- 
gine is the 6th-generation turbine 
A-128, built in 1966. It was installed 



in a 1967 Coronet, which we drove 
recently. It does 0-60 in about nine 
seconds, has superb drivability, but 
lacks fuel economy. The 7th-genera- 
tion gas turbine now under develop- 
ment will be installed in a number 
of 1973 Coronets (see cover). 

Gas-turbine emissions. Clean- 
burning characteristics were realized 
Continued 



HOW FUEL ECONOMY WILL BE IMPROVED 


IMPROVEMENT 

ITEM 


IMPROVEMENT 

DESCRIPTION 


IMPROVEMENT 

GOAL 


IMPROVEMENT 
IN MPG 


1. WATER INJECTION 
(UPSTREAM OF 
COMPRESSOR) 


REDUCED ENGINE 
SIZE FOR SAME H P 


10% H P 


5% 


2. VARIABLE INLET 
GUIDE VANES 


REDUCED ENGINE 
SIZE FOR SAME H P 


12% H P 


6% to 8% 


3. CERAMIC 

REGENERATOR 


BETTER EFFECTIVENESS 


+ 4 Pts. 


6% 


4. HIGHER CYCLE 
TEMPERATURE 


REDUCED ENGINE 
SIZE FOR SAME H P 


7% H P 


5% 


5. RECOVER AND REDUCE 
HEAT LOSS 


REDUCED PARASITIC 
LOSSES 


50% 


6% to 10% 


6. POWER TURBINE 


HIGHER EFFICIENCY 


+ 2-4 Pts. 


7% 


7. COMPRESSOR TURBINE 


HIGHER EFFICIENCY 


+ 4 Pts. 


8% 


8. COMPRESSOR 


HIGHER EFFICIENCY 


+ 1 Pt. 


2% 



automotive power systems rate in EPA tests 








Mazda Wankel with thermal reactor 
gave 13 mpg in 2500-pound car. Emis- 
sion levels in g/mile: 0.17 HC, 2.2 CO, 
0.93 N0 X . Further cuts are possible. 

Simulated driving cycle of SES steam 
car shows 13 mpg with 4500-pound ve- 
hicle. Emissions based on component 
tests: 0.13 HC, 0.2 CO. 0.26 NO x . 

EXHAUST MOTOR j 



SWASHPLATE 

Stirllng-engine car has not been built. 
Philips-Ford calculated tests show 12.5 
mpg, and ultra-low emission levels (in 
g/mile): 0.01 HC, 0.15 CO, 0.17 N0 X . 

THROTTLE 




WATER TANK 




BURNER FAN 



TOTAL 45 to 51% 



Chrysler sets 
future sights high 

ROAD LOAD FUEL- ECONOMY GOAL. 
INTERMEDIATE BODY, 4150-LB. TEST 




Chrysler's goals for turbine program go 
beyond the EPA contract, and call for a 
scaled-down 150-hp turbine engine with 
25-mpg fuel mileage. The timetable is not 
fixed, but a prototype is likely by 1977. 
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George Thur (EPA): "By 1978 you'll see numbers of turbine 




George Thur explains variable nozzle on 
Chrysler turbine — vanes direct gas flow 
for best economy, acceleration, or brak- 
ing, according to throttle opening. 




Sam Williams, of Williams Research 
says: "The numbers EPA and Chrysler 
have set as goals are reasonable. The 
gains are there, and very substantial." 



from the start. The turbine has con- 
tinuous combustion, so there is no 
quench effect and no unburned hy- 
drocarbons. Since the turbine con- 
sumes vast amounts of excess air, 
there’s extra oxygen to keep carbon 
monoxide levels down (and put out 
harmless carbon dioxide) . Only NO, 
emissions are a problem. 

The first step is to increase com- 
bustor volume. Chrysler has a de- 
sign with controlled turbulence. 
Solar is developing a jet-induced cir- 
culation system. EPA has a program 
to study the effects of water injec- 
tion. NASA is working on a cata- 
lytic type of combustor. It is calcu- 
lated that all methods can meet or 
better the 1976 standards (0.41 HC, 
3.4 CO, 0.4 NO„ in g/mile). The 
question is which method will give 
most efficient use of fuel— the most 
mpg. 

Fuel economy. The EPA began 
to hold meetings on the fuel short- 
age in the summer of 1972, and fuel 
economy goals were quickly intro- 
duced into the ongoing work at 
Chrysler, Solar, and NASA. 

How a 50 percent improvement in 
fuel economy is obtained is shown 
in one of the tables. The EPA has 
made tests to prove the accuracy of 
these figures. “In fact,” says George 
Thur, “the goals are conservative.” 
This is backed up by George J. 
Huebner Jr., vice-president of re- 
search for Chrysler: “Those are 
things we know we can deliver un- 
der the contract. No breakthrough 
is involved.” 

Are targets realistic? Let’s look 
more closely at the specific claims. 
Water injection (upstream of the 
compressor, i.e. at atmospheric pres- 
sure) brings a lot of benefits for the 
extra complexity it causes. 

“It brings the engine size down,” 



says Thur. “It optimizes the size for 
the whole cycle. Water will also re- 
duce NO* somewhat, and that may 
be the little extra that’s needed. In 
hot weather, water injection can win 
back the power you lose due to 
higher compressor-inlet temperature. 
That will have a dramatic impact.” 

Variable inlet-guide vanes (also 
ahead of the compressor) are simi- 
lar in principle to the variable stator 
nozzle on the power turbine. “They 
cost more to make, but they pay off 
in fuel economy,” says Thur. 

Ceramic regenerators have long 
been a feature of Rover (British 
Leyland) and Williams Research 
gas turbines, but Chrysler still used 
a metallic one on its sixth-genera- 
tion turbine. Ceramic will allow 
higher exhaust temperatures— at 
least 1500° F against the 1375° F 
limit of the metallic heat exchanger. 

“And that,” says Thur, “has an 
impact on fuel economy— at least 
six percent better.” 

Higher cycle temperature means 
higher primary turbine-inlet tem- 
perature— where the gas flows when 
it leaves the combustor. Huebner 
says you get 14 percent more power 
for each additional 100° F you can 
raise turbine-inlet temperature, plus 
six percent more miles per gallon. 

The A-128 turbine is limited to 
1430° F at half speed, 1850° F at 
full speed (but full compressor 
speed is defined as a short-duration 
mode of operation occurring mainly 
during wide-open throttle accelera- 
tion). The improved turbine will be 
able to withstand 1490° F indefi- 
nitely and 1925° F for short bursts. 

The studies on recovery and re- 
duction of heat losses have been 
handed over to NASA. There’s a po- 
tential power gain of 50 percent 
here. The problem is to locate the 




Improved control of NO, emissions will come through George J. Huebner Jr. has been working on gas turbines at 

better control of the combustion process, with or without wa- Chrysler since 1943. He's shown at the wheel of a test car- 
ter injection. Thur holds Solar combustor: Norbye. A-128. one of 50 built in 1963— which still performs admirably. 
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cars in field evaluation, in a GSA fleet, for instance." 



TORCH IGNITEI 



INSULATION 




START FUEL 

AIR-ASSIST ATOMIZER. 
TORCH IGNITER 



AUXILIARY AIR 
IGNITER POSITION 



PRIMARY ZONE (0= .35) 



ANGLED, VARIABLE AREA 
PRIMARY PORTS 



DILUTION 

PORT 



PRIMARY 



TRANSLATING 

PLUG 




INTERMEDIATE 

ZONE 



FUEL- INJEC TION 
SYSTEM 



FUEL-INJECTOR 

ASSEMBLY 



VARIABLE AREA 
DILUTION PORTS 



RING ACTUATOR AND CAM 



DILUTION ZONE 



New combustor-design proposal from Chrysler provides an 
enlarged diameter in the primary zone, with controlled turbu- 
lence that promises to improve fuel atomization and sustain 
combustion with leaner air/fuel ratios for better economy. 



Big feature of the Solar combustor is jet-induced circula- 
tion (JIC) and increased primary zone volume for better NO x 
control without loss of fuel economy. In simulated tests, the 
JIC-4 shows 0.5 HC, 2.6 CO. and 0.33 NO x g/mile emissions. 



heat losses. Once found, it’s not so 
hard to deal with them. 

As for component efficiency, that’s 
an exact science with NASA now. 
Raising turbine and compressor ef- 
ficiency to meet EPA goals won’t be 
difficult. It may be possible to go 
considerably further. 

We asked Thur if adding up all 
the percentage gains in fuel econ- 
omy is truly justified. Do they not 
overlap, or reflect dual benefit from 
a single modification? He replied: 
“There are things I did not show 
in the table that interact in the 
wrong direction. The total value 
when we add up all plus factors is 
60-65 percent, but we discount some 
of them because of interactions, so 
our 50 percent gain is net gain.” 
Not shown in the table are im- 
provements in accessory drives. 
“They are getting only 30 to 40 
percent efficiency in the alternator, 
the fan works at only 35 percent, 
and the pumps are very inefficient,” 
Thur explained. 

What about cost? “I am con- 
vinced the turbine can beat the pis- 



ton engine in cost,” said Sam Wil- 
liams, inventor of the gas turbine 
that powers the experimental AMC 
Hornet on test by New York City. 
“That means developing some auto- 
mated processes, but only in line 
with new tooling as normally devel- 
oped by auto companies.” 

Chrysler’s Huebner explained : 
First attempts at mass-producing 
turbine parts will probably not be 
the right way. If we tooled up for it 
today, the machine-tool industry 
would make such fantastic progress 
in the next few years, we’d have to 
retool half the line. The only criti- 
cal thing in the engine is nickel— 
not a rare metal, just expensive. A 
turbine wheel weighs about 1.4 
pounds and five percent is nickel.” 
A Williams Research study shows 
that nickel turbine wheels can be 
made for $9.44 apiece (in a produc- 
tion of one-million units). 

Will Chrysler rush to get the 7th- 
generation turbine into production? 
We asked Huebner for the facts: 
“On a crash basis, we could have 
limited production in about four 



years. After 18 months field experi- 
ence with those turbine cars, we’d 
order high-volume production tool- 
ing-delivery in another 18 months. 
We’d be ready to launch an auto- 
mated line in about four years from 
the time we started limited produc- 
tion. It would take about two years 
to get such a plant on-stream. So to 
get into mass production from point 
zero, would take about 10 years.” 
The turbine and you. No matter 
how you feel about clean air, you’ll 
see the advantage of burning less 
fuel land cheaper fuel— EPA test 
turbines run on JP-4 jet fuel) . What 
else will the turbine car offer you? 

You get a lightweight engine, 
which translates into a lighter car. 
Bulk is about that of a medium V8. 

You get a quiet, vibrationless en- 
gine with fantastic durability and 
high reliability. The cooling system 
is eliminated and there are no cold- 
start problems. A simplified mainte- 
nance schedule is indicated. 

This could be the auto engine of 
the future. We’ll probably know for 
sure in the next 30 months. BH 
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New geological evidence shows 



How Diamonds Rocketed from 



GAS AND FLYING ROCKS ERUPT 





REDUCED PRES 



PRESSURE LIQ 



JET ERODES AND 
WIDENS INITIAL VENT- 



"DIAMOND ERUPTION" " 
LEAVES GEMS HERE 



CRUST OF EARTH (about 22 mi. deep beneath continents) 



MANTLE OF EARTH 



AN UPSIDE-DOWN 
“ROCKET'* 
PROPELS GAS JET 



3 JET OF GAS 

CARRIES SOLID “ 
MATERIAL WITH IT 



SURE AT THIS 
LEVEL ALLOWS LIQ 
UIDS TO TURN TO GAS 



-*■ DEFIED GASES 
WELL UP FROM DEPTHS 



Diamonds 
are believed 
to have been 
formed at 
depths of 
80 125 miles 



Fields of gems were born 
with a shriek, scientists 
now hold, as erupting jets 
of gas hurled precious 
stones up through primeval 
"pipes" to the surface 

ByALDEN P. ARMAGNAC 

ILLUSTRATION BY DEAN ELLIS 

T he ground heaved and went fly- 
ing. From the rent earth an awe- 
some jet of vapor shot into the sky, 
with a shriek like steam from a 
million broken high-pressure mains. 
Down again from the billowing 
cloud rained rocks and mud. 

Before the weird eruption ended, 
the eroding jet widened its orifice to 
a funnel-shaped crater probably 
more than 1000 feet across in the 
sandy, treeless African plain. The 
opening filled up again, with rocks 
falling back into it or with material 
that didn’t quite clear the vent. In 
time, the debris became cemented 
into solid rock. Millions of years la- 
ter, men probed the curious forma- 
tion— and found diamonds, of fab- 
ulous size and value. 

That is the way the world’s dia- 
mond fields were born— in Africa 
and wherever else the gems have 
not been carried far from their orig- 
inal sites by streams— according to 
a new theory advanced by Dr. 
Thomas R. McGetchin, Massachu- 
setts Institute of Technology geol- 
ogist. Other U.S. scientists have 
lately been turning up fascinating 
bits of evidence supporting it. 

Gems from depths. Nature’s 
diamonds, it’s been known, must 
have been formed 80 to 125 miles 
deep, in the region below the earth’s 
crust called the mantle. Only at this 
depth could they have undergone 
the fantastic pressure and great heat 
needed to turn plain carbon into 
crystalline gems. But how the dia- 
monds got to the surface where they 
could be mined has been a mystery. ; 
Here is the story as Dr. McGetchin 
sees it: 

Beneath the African continent 
some 120 million years ago, a strange 
sort of fluid began making its way 
up from the depths. It consisted at 
least largely of water and liquid hy- 
drocarbons, heated far past their 
normal boiling points but prevented 
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the Earth's Depths 



from turning to vapor by subterran- 
ean pressure. 

An underground “rocket." As 

the hot liquid welled up, pressure on 
it fell with diminishing depth, until 
suddenly it was able to flash into 
vapor. Then, as if from a gigantic 
upside-down rocket, a mighty jet of 
gas erupted upward. Nothing could 
resist its force. Rocks shattered, 
yielded a passage. Slowly at first but 
gaining speed, the ascending gases 
broke through to the earth’s surface, 
to reach supersonic velocity. 

Swept along in the blast was rock 
from every level. Flying pieces 
knocked off more rock from the walls 
of the tubular passageway. What 
came up could well have been sam- 
ples of the earth’s interior all the 
way down to perhaps 125 miles. 

Diamond pipes. Thus, the theory 
holds, were formed nature’s diamond- 
bearing “pipes” filled with “blue 
ground”— the mineral kimberlite, 
natural matrix of diamonds. 

African diamond mines began as 
open-pit workings. Since diggers fol- 
lowed the diamonds, quite possibly 
the early excavation may outline the 
shape and extent of the original 
gas vent. In later years, mine shafts 
probed the pipes deeper. 

Africa has no monopoly on kim- 
berlite pipes. Similar ones in the 
United States have yielded diamonds 
up to the size of a 40-carat gem from 
a mine (no longer operating) near 
Murfreesboro, Ark. Its site became 
a tourist attraction where, for a 
small fee, visitors could hunt dia- 
monds and keep any they found. 
In 1957 a lucky lady rockhound 



Kimberlite matrix 

is nature's setting for 
a rough diamond 
(left). Formed deep 
in earth under ter- 
rific pressure and 
heat, gems are now 
thought to have been 
borne to surface by 
an eruption of gas. 



Diamond mine at 

Kimberley was open 
pit in 1870s before 
shafts went deeper. 
Excavation pictured 
in this old PS engrav- 
ing may well indicate 
the size and shape of 
the original prehistor- 
ic blowhole. 



came away with a three-carat stone. 

Microscopic bubbles of foreign 
substances trapped in natural dia- 
mond crystals support the new 
theory of diamond fields’ origin. 

Clues from bubbles. Analysis 
shows the bubbles contain a variety 
of things as unlikely as water, meth- 
ane (marsh gas), and ethyl alcohol, 
and proves they were present at the 
depths where diamonds were formed. 
That can amply account for the va- 
pors that brought them up. 

Like compressed air released from 
a tire valve, Dr. McGetchin suggests, 
the superhot ascending gas was 
cooled by expansion. That would ex- 
plain the long-puzzling fact that beds 
of coal show no sign of being burned 
or scorched by kimberlite pipes 
piercing them— and coal is some- 
times embedded, unaltered, in the 
kimberlite. 

Some diamond-bearing kimberlite 
rocks, and even the ultrahard rough 
diamonds themselves, are rounded 
—like beach pebbles— as if by abras- 
ion. This is regarded as strong 
evidence that the diamonds had a 
long rough ride to the surface -and 
again backs the theory that a high- 
velocity jet carried them up. 

Eruptions of gas from compara- 
tively shallow depths of the earth 
have occurred within recorded his- 
tory. But the mighty jets pictured 
by Dr. McGetchin, coming all the 
way up from the deep mantle, prob- 
ably never have been witnessed by 
man. Some suspect they may have 
been triggered by the straining force 
of shifting continents, millions of 
years before men came along. HU 



Fabulous 726-carat Jonkers Diamond 

discovered in 1934 yielded this gorgeous 
array of gems when it was cut. 



Million-dollar Cartier Diamond went 
into ring bought for Elizabeth Taylor. 





A Dozen New Craft 
from the 

PARIS AIR SHOW 

Huge supersonic transports grabbed the headlines, 
but some exciting new craft hidden at Le Bourget 
Airport had interesting designs 

By BEN KOCIVAR / PS Consulting Editor. Flying 

T he giant biennial Paris Air Show is an ideal platform for 
launching trial balloons. This year’s 30th was no exception. 
Shown here are some of the aircraft I found interesting. 

The big news with all planes was noise pollution. Big craft, 
including the supersonics, are being pushed to “whisper” their 
way in and out of big airports if they are to be unrestricted by 
takeoff and landing curfews [“How Science Is Stealing the 
Thunder of Those Noisy Jets,” Dec. ’72.] Smaller ones, including 
the short-haul 40-and-more passenger versions, face even more 
stringent rules on noise because they are being designed to use 
very small airports with short strips close in to the communities 
they serve. 

A new quiet airliner called the Europlane is being developed by 
a consortium of British, Spanish, Swedish, and German compa- 
nies. It will cost about $13 million, carry about 200 passengers 
and is expected to be in service by 1979. Two turbofan engines, 
mounted high on the rear fuselage just over and slightly behind 
the wing, use the trailing edges of the main low wing as a shield 
to keep noise from reaching the ground. The Europlane will have 
a 500-mile range using 4000-foot runways and a 2300-mile range 
with 5500-footers. Its 40,000-pound-thrust engines will provide 
a “new order of quietness,” according to the proposal. 

Noise goes down but the prices go up. The cheapest glider 
kit shown was about $4500, and even small powered planes hardly 
got lower than $40,000. High prices have increased interest in 
homebuilts. An organization with information on hundreds of 
amateur designs is the Reseau du Sport de l’Air, 39 Rue Sauffroy, 
75017 Paris, France. 

Unfortunately at the time of the show, the crash of the Soviet 
SST, the TU-144, was what made the biggest headlines. (The 
cause of the accident is still not known at this writing.) Experts 
say the catastrophe may bolster a big drawback on the future 
acceptance of already-controversial SSTs. DU 




VFW-Fokker 614 short-haul transport has two turbofans mounted on 
high pods over the low wing. Unusual engine placement allows less noise 
on the ground, less chance of engines sucking in debris from rough fields, 
clean wing with full-span uninterrupted flaps, and less landing-gear 
weight. Craft is expected to be flying with passengers by 1975. 

62 | POPULAR SCIENCE 




Counterrotating rotors with coaxial drive on this 
German HTM three- or four-place Skyrider elimi- 
nate need for tail rotor. The 269-hp reciprocating 
engine provides load-carrying capacity on a par with 
turbine engines for less cost. 




Romania appeared well-finished. The competition 
design features a tall-T tail, retractable landing 
wheel, big bubble canopy, and long, narrow 56-foot 
wing. Speed? Reports say 41 to 138 miles an hour. 




French Robin four-seat HR-100 Tiara is com- 
pany's first retractable-gear model featuring sliding 
canopy. Rolls-Royce Continental 285-hp engine pow- 
ers it at 193-mph cruise speed. Range is 1400 
miles with three passengers. Price: about $50,000. 





A gyroplane, the prototype Campbell Cougar is being de- 
veloped in a single- and two-place version. Overhead rotor is 
27Varfoot aluminum blade. The 130-hp engine also drives the 
pusher prop. Specs claim 650-pound craft has 225-mile range, 
75-mph cruise speed, and 24-mph landing speed. 



Tandem two-seater RF 8 Fournier is sophisticated all-metal 
trainer with power-glider characteristics. Price is about $40,- 
000 and makers hope to sell it to French Air Force. Powered 
by 125-hp Lycoming engine, it can be glided with power off. 
Craft is fully aerobatic; has retractable gear. 





New Nomad 22 is Australian turboprop STOL with wide 
retractable landing gear. Carrying 12-13 passengers, it can 
cruise along at up to 200 mph; has 1000-mile range. Craft has 
full-span double-slotted flaps. Low-speed lateral control is pro- 
vided by wing-tip spoilers when flaps are down. 



Proposed Dornier Do. 24/72 is updated turboprop version 
of three-engine seaplane first built in 1935. Wheel pods make 
40-passenger craft amphibious. It'll be used for search and 
rescue and coastal patrol in rough seas. Giant 91 -foot wing- 
span amphibian would be made in Spain and Germany. 




Tractor prop mounted on front of rudder fin is unique 
feature of prototype Poschel P-300 Equator STOL amphibian 
with watertight fuselage. This epoxy-resin and glass-fiber ship 
is powered by 310-hp Lycoming engine located behind pres- 
surized cabin. Prop is powered via extension shafts. 



Single-place competition aerobatic aircraft of classic 
design has fixed wheel pants, tail-dragger gear. Used by the 
French Air Force, the CAP-20 cruises at about 70 mph, is 
stressed for eight positive g's and six negative g's. Price is 
about $40,000. A two-seater version is also available. 




Rockwell Commander 112, only new U.S. small plane ex- 
hibited at the show, has wide cabin with two doors. Unusual 
retractable landing gear with trailing beam suspension makes 
for soft touchdowns. Base price is about $25,000. Equipped 
for instrument flying, craft's price goes up to $32,000. 



Single-place Planeur BMI comes in kit form. Wing spars 
are wood, skin fiberglass or epoxy, and kit price — about $4500 
— includes fabricated metal parts. Prototype had rough-skin 
finish but was not yet certificated. Wingspan is 48 feet. Craft 
has modular construction for easy repair. 



SEPTEMBER 1973 63 








TORNADO! 

How Science 
T racks Down the 
Dread Twister 



New weapons — computers, satellites, special radar 
and detectors — spot twisters early and help 
scientists solve the mysteries of their development 

By ROBERT GANNON DRAWINGS BY CHARLES BERGER 



Tornado-chase team hurriedly sets 

T he ambulances had gone now, and 
the fire trucks— unneeded after all- 
had returned to the neighboring 
towns. Red Cross people were set- 
ting up beds in the high school, 
police were cordoning off the area, 
and as dusk began to settle in, an 
army of utility people were trying 
to wire things back together. 

The frantic emergency was over, 
and finally I had time to think back 
on what really had happened. 

At 4:58 on the afternoon of May 
24th, a tornado tore into the tiny 
Oklahoma village of Union City. A 
half minute later it left. Where some 
40 homes and businesses once stood, 
a junkyard remained. 

Five people were hospitalized, 71 
houses damaged or destroyed, a 
grain elevator was flipped over, and 
a dozen mobile homes vanished. 

"Tornado alley." I was there be- 
cause Popular Science had sent me 
to Oklahoma to find out about tor- 
nadoes, about the research going on 
into what makes them work. I want- 
ed to see one, of course, but never 
figured I’d be only three miles from 
a twister when it wiped out a town. 

The Department of Commerce’s 
National Severe Storms Laboratory 
—the most impressive collection of 
tornado experts and equipment in 
the world— is in Norman, Okla., in 
what’s called “tornado alley.” Al- 
though twisters have struck in all 



Radar screen revealed a twister's “hook" pattern 10 minutes before it ripped 
through Union City. Okla. Each circle on screen represents 10 miles. 




up equipment after two-way radio directa them to twister. Funnel was 2.5 miles away with a half-mile-wide tip. 



states, they’re most common in a 
Midwest zone stretching from Texas 
to Wisconsin, with a secondary 
swath cutting across the deep South. 
Texas and Oklahoma get hit by the 
twisters most. 



“We were set up to study severe 
storms— tornadoes almost always are 
spawned from thunderstorms— and 
to improve methods for early detec- 
tion of them,” explains director Ed- 
win Kessler. “We study them in the 



spring, when most tornadoes occur, 
then spend the rest of the year figur- 
ing out what we saw.” 

New science tools. Essentially, 
four new weapons are being em- 
Continued 



How Nature's forces combine to create 
a gigantic whirlwind 




Collision of contrasting air masses — cool, dry air 
with moisture-laden warmer air— creates conditions under 
which tornadoes can form (left). Precisely how they are 
generated is unknown, but many scientists believe a com- 
bination of mechanical and thermal forces are involved 
(right). When external forces restrain slowly revolving 




currents of air, rotation speed increases as the radius of 
rotation is decreased (just as skaters spin faster by draw- 
ing their arms in). A tornado vortex may also form when 
cool air overrides warm air and the imbalance forces the 
warm air rapidly upward in a rotary pattern. Depending on 
conditions, thermal or mechanical forces may dominate. 
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Churning bulge grew into a tornado as 
the chase team scrambled to gather data. 
Moments later a funnel developed. 



Chaff-bearing rocket is readied for 
launch. Metal chaff dispersed near twist- 
er helps scientists locate it with radar. 





Sheet metal wrapped around a pole is 
examined by author. Storm hospitalized 
five of Union City's population of 306. 




"That's Union City going upl I live 
there I” Seconds later, this farmer jumped 
in his pickup and sped toward the twister. 



Tornado's enormous power turns 
harmless objects into missiles. Gannon 
spotted coat hook, nail, driven into trees. 



What to do when a tornado is coming your way 



Best hiding place is well-ventilated 
cave or cellar with reinforced roof. 
Otherwise: 

• At home, open downwind win- 
dows; hide in basement near wind- 
ward wall (usually southwest or west) 
or first-floor bathroom or closet, or un- 
der heavy furniture. Stay away from 
windows, mortar walls, chimneys. 

• In office building, go to lowest- 
floor interior hallway or bathroom. 
Shun large rooms. 

• In schools, follow an advance 
plan to an interior hallway on the low- 
est floor. If building does not have re- 
inforced construction, go to a nearby 
building that does. 



• In cars, drive at right angles to 
storm's direction, if there's time. Oth- 
erwise, get out and crawl into culvert, 
or lie face down in ditch with arms 
over head. 

House construction can help. 

• Mobile homes should be tied 
down with concrete-anchored cables. 

• All houses should have sills well 
bolted to solid, deep foundation, and 
studs with plenty of nails in them. 

• Vent attics and top-floor ceilings. 

For tornado shelter construction, 

send 300 to U.S. Govt. Printing Of- 
fice, Washington, D.C. 20402 for 
Dept, of Commerce's booklet number 
NOAA/PI 70007, Tornado. 



ployed to spot and study twisters: 

• Doppler radar. Ordinary radar 
can see if a rain cloud has formed, 
but can’t tell much about what the 
storm winds are doing. But Doppler 
radar, because it can detect speeds 
of approaching or retreating ob- 
jects, can indicate the direction of 
tornadic winds— and soon, hopeful- 
ly, even their speeds— by determin- 
ing motions of raindrops. 

• Detectors. Researchers recently 
discovered that tornado-producing 
storms fire off bursts of electromag- 
netic impulses— as many as one every 
three seconds— detectable by receivers 
tuned to 3.16 MHz. Whenever such 
a “signature” occurs within 50 miles 
of its antenna, a detector announces 
it. This year, 15 detectors are listen- 
ing from Nebraska to Florida, and 
are expected to catch 75 percent of 
nearby tornadoes. If this year’s net- 
work proves as useful as hoped, such 
early-warning sensors could eventual- 
ly be located in every city in the 
tornado belt. 

• Weather satellites. A new satel- 
lite positioned above the equator 
can now take photos of the whole 
continent every 13 minutes. The old 
model provided only one shot a day. 
Storms now can be tracked as they 
develop. 

• Computers. With weather data 
from the last 20 years stored in their 
memories, computers compare what 
is happening now with whatever has 
happened before and come up with 
highly reliable forecasts. 

Tornado forecasts. Even now, 
before such equipment and tech- 
niques are operational, prediction 
records have been impressive. In the 
last 20 years more accurate forecast- 
ing has lowered the annual death 
toll some 50 percent; and today, if 
the Weather Service says there may 
be a tornado, 40 percent of the time | 
there is. Fully three-quarters of the 
big ones are caught. 

When detailed mechanics of tor- 
nadoes are finally revealed, weather- 
men expect their tornado prediction 
ability to be spectacular. And then 
they can attack the complex problem 
of how to break them up before they 
become killers. 

“We have an immense way to 
go,” cautions Kessler. “Neverthe- 
less, we know an awful lot more than 
we did just a few years ago and with 
some new equipment just going into 
use, we’re right on the edge of some 
major insights, I feel.” 

The basic statistics about torna- 
does are well known: They kill an 
average of 125 people a year, injure 
a thousand more, do about $75 mil- 
lion in damage. The U.S.— top tor- 
nado producer— spawns nearly 1000 
f Continued on page 122 1 
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Pipe or bar stock up to 3%" fits in 
gullet. Larger stuff? Turn in clamp to 
bring uncut side on top. 



Cutting is smooth, even with saw held 
improperly (pipe should be against rear 
stop). Saw won't jump or fight. 



A piece of pipe, held down by author's 
toe, is cut easily. Saw works anywhere 
you can carry it. 



PERSONAL-USE 

REPORT 



The 



Straight lifts are a cinch with the new 
wist crowbar. Above-ground pool column 
left) is raised to replace washed-out soil, 
rry removing beam with ordinary crow- 
jar. Proper bite often hacks up plywood, 
>ut Sweetie-Pry's offset end fits. 



Crowbar 
with a 
IMew Twist 



They call it Sweetie-Pry. It’s a 
:ombination crow-, wrecking, and 
ifting bar that comes with one end 
>ent 90 degrees toward Alaska, the 
>ther 90 toward Hawaii, giving it a 
log-leg or bellcrank for use in other- 
vise inaccessible locations. The op- 
josite end is pretty much like a con- 
■entional crowbar. Both ends are 
orked for pulling nails. 

Although the bar is designed es- 
jecially for construction workers, 
t’s a fine do-it-yourself tool. Be- 
ause of the right-angle handle, it’s 
treat for lifting furniture and appli- 
inces, providing a straight lift. For 
lorrecting errors in framing walls, 
loors, and roofs, its twisted leverage 
ets you pry pieces apart without 
earing them up. I used it for every- 
hing a conventional crowbar could 
lo and more. 

The Sweetie-Pry comes in three 
:izes from 17 to 37 inches long. 
The one shown in the test photos 
s a 27-incher.) Prices are $9.95, 
114.95, and $16.95. It’s from J.D.F. 
Snterprises, 712 Dunn Way, Pla- 
:entia, Calif. 92670 .—Richard Day 



Bandsaw 
You Carry 
with you 



Heavy-duty industrial 
motor and handle are 
coupled directly to two 
bandsaw wheels, worm- 
drive power train. 



Wi 



’ hat the hand-held cutoff saw is 
for a carpenter, the new Ridgid port- 
able bandsaw promises to be for 
anyone with metal to cut. Except 
that when you mount it on its stand, 
the bandsaw also does what a table 
saw does in woodworking. Actually, 
you get two saws in one, and the 
more I used it, the better I liked it. 

Your first impression is that 
here’s one of those ideas that might 
work— or might not. Pick it up and 
you gain confidence. 

When you squeeze the trigger and 
lower the blade against a piece of 
steel, none of the expected fight and 
buck appears. Cutting action is, of 
course, in one direction, and the 
blade sinks through steel as if it 
were cheese. 

My tests proved you could cut al- 
most anywhere you can take the saw 
—under a car or down in a boat 
hull, for example. But to justify its 
cost, you’d want to keep it busy in 
the shop as well. 

You can mount the stand on a 
bench, or buy three plain pipe legs 
and put them in the sockets on the 
stand. You also must square up 
blade and stand to cut true. The 
front hand knob unscrews and a bolt 
threads in to mount the saw on the 
stand’s swinging arm. Once set up, 
guides control remounting so it’s al- 
ways square. 

A two-inch bar of bronze looked 
like a good test. At first, cutting ac- 
tion didn’t seem quite right, but a 
few twitches of the blade-speed con- 
trol tuned in the proper speed and 
the blade sank in with just the 
weight of the saw (17 pounds). 
Speed control is an option. 

The Ridgid bandsaw is intended 
for commercial use, and everything 
about it tells you that it’s got 40 
hours a week built in for years to 
come. Base price of the single-speed 
941 alone is $260; $269 for the two- 
speed; $316 for the multi-speed.— 
E. F. Lindsley 
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Outboard Marine's Johnson-outboard-powered tunnel hull planes with only a few inches of the craft in water. 



Those Hot Tunnel Hulls... 




These offspring of ancient catamarans 
are stable, light, and smooth — even 
in rough water. But there's a catch 

By JIM ROE / PS Boating Editor 

T ake one deep-V boat. Saw it down the middle. Fasten 
the two half-hulls together again with a flat deck mount- 
ed about halfway between the lowest part of the keel 
and the top of the hull. 

That’s not the way Italian designer Angelo Molinari, 
who developed tunnel hulls, did it, but it does describe 
the basic design of a tunnel-hull boat. First introduced 
in the United States about 10 years ago, the tunnel 
hulls have completely dominated the outboard racing 
circuit. Now a few boat builders are offering tunnel- 
hulled pleasure boats with performance similar to com- 
petition tunnel hulls. That’s how the deep-V made its 
spectacular entry not so many years ago. Proving it 
on the race courses paved the way to recreational boat 
design. 

The tunnel hull has rendered the deep-V obsolete in 
outboard racing. But is the tunnel really so good? Will 
it be accepted as a pleasure boat, or just as a racing 
machine? What are its pros and cons? 

To find out what they’re really like, I talked with 
racers, engineers, and builders. I’ve even driven some 
of the tunnel-hull racing boats myself. 

First, the good news. The tunnel hulls are amazing- 
ly stable. They don’t slip, trip, or pound, even at high 
speeds in moderately choppy water. When you start 
going fast in a deep-V, you’re balancing the boat on 
a very narrow surface, about six inches wide. That’s not 
very stable. Add another hull a few feet apart, how- 
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Tunnel-hull design has minimum of surface area in water, 
yet still has wide in-water beam. Since stability is function of 
the cube of the beam, there's less tendency to heel in sharp 
turns. The sponsons dig in rather than slide out. 

ever, and you have a nice, wide platform beneath you. 

And, because the sponsons are fairly narrow (only 
nine to 12 inches wide on each hull), there’s less hull 
surface area in the waves. At speed most of the tunnel 
hull’s weight is actually airborne, supported by a cush- 
ion of air in the tunnel. That trapped air, says Dave 
Beach of the Outboard Boating Club of America, “ex- 
erts pressure on the bottom of the boat, which further 
reduces surface friction.” You’re riding more on smooth 
air than rough water. Result? A smooth and soft ride. 

Tunnels handle well. The tunnel is also highly 
maneuverable. On sharp turns the V-bottoms tend to 
skip out and porpoise. Not so with the tunnel hull. 
“It’s like riding in a Corvette,” says Bill Evers of Ebko 
Industries, Inc. (a tunnel-hull maker ) . “It steers and 
doesn’t slide to the side. When you go into a turn it 
feels like you're on railroad tracks.” 

There are some basic disadvantages. One of the big- 
gest dangers connected with tunnel racing jobs is the 
tendency of the bow to become airborne at high speeds. 
Since you’re riding mostly on air, there’s a possibility 
of getting up too high. Lars Granholm, a naval archi- 
tect who has worked with the OMC racing team, cau- 
tions: “They’re longitudinally unstable. You have to 
feel the boat. Too much airlift and you go over.” 





Two racing boats “kiting" at high speed reveal potential 
danger of tunnels. It's caused by air-pressure buildup. 



Road Marine's 17-foot outboard Marathon sells for 
$2295. Also available are several stern-drive tunnel hulls. 



They're Making Them For You Now 



Another limitation has to do with comfort. The cock- 
pit arrangement needs a new approach in styling. 
You’re sitting on top of a tunnel, pretty high up, with 
very little leg room. (Racers sit with their feet stretched 
out, hardly comfortable for recreational boating.) 

There are some things a tunnel boat won’t do as well 
as other designs. Road Marine Corp.’s President, Jim 
Hawley, reports that their ability to carry weight is 
considerably diminished. He says, “When you’re de- 
pending on the boat to lift free of the water with a 
given amount of thrust, there’s a certain point where 
the weight overcomes the ability of that thrust to move 
it ahead fast enough to gain aerodynamic support. If 
you want to haul heavy loads, forget the tunnel hull.” 

Who makes 'em? In California— spawning ground 
for high-performance boats— Holmes Fiberglass Co. 
in Costa Mesa builds tunnel hulls powered with out- 
boards, stern drives, and jets. One model, a 22-footer, 
weighs about 950 pounds. Another, a 20-footer, has 
room for six. With outdrive, it costs around $4600. 

Holmes also has a trailerable 23-foot cabin cruiser 
with a jet drive. On one craft they installed a 454- 
cubic-inch engine with a jet drive in each hull. The 
engines deliver 405 hp to produce a 75-mph top speed. 
The 23-foot cruiser is a plush model with bunk beds. 
Says Bill Holmes, “It has two air tanks in each hull, 
and I don’t think it’s possible to sink it.” 

Road Marine in Scottsbluff, Neb., has designed and 
built a 17-foot outboard and a 21-foot stem-drive, 
and has been developing a 24 1 / 2 -foot cruiser powered 
with twin engines. 

The 17-foot Marathon went for $2295 and is de- 
signed primarily for the water skier. The 21-foot Gran- 
dee, a big, luxurious runabout, is built to handle up 
to seven passengers. Maximum BIA horsepower rat- 
ing is 245. It’s powered with the 188-hp MerCruiser 
stem drive (at $7245), the 185-hp American Chal- 
lenger stern drive, or the 245-hp OMC stem drive. 

But RM’s tunnel hulls are currently awash in deep 
financial waters and, as we go to press, it is uncertain 
if Road Marine will continue to build boats. 

In Juniata, Neb., Ebko Industries has been building 
tunnel hulls for quite a while. The 14-foot Sprint is a 
sport boat. Next largest is the 15-foot Ski Bee with 
angle feet and a very deep tunnel— about Sy 2 inches. 
The Ski Bee, at 250 pounds, is the fastest of the Ebko 
boats. 

Ebko also builds a 16-footer, but the boat that at- 
tracts the most attention is their tunnel-hulled bass 



boat. It’s just under 15-feet, weighs about 600 pounds, 
and is rated for 80 horsepower. 

What about safety? Are tunnel hulls really safe for 
you and me? What about accidents? Gary Garbrecht, 
director of racing for Mercury Marine, says, “One rea- 
son for the mishaps with the tunnel hull is that there 
aren’t many around yet. Not enough people have had 
experience handling them.” 

You can prevent accidents with common sense. If 
you’re in a V-bottom boat crossing a large wake, you 
know you’ve got a problem. You have to slow down 
and be careful. It’s no different with a tunnel hull. 

It’s worth test-driving a tunnel. I’m sure you’ll be 
impressed with its sports-car handling and luxury-car 
smoothness. “So far, most people have seen them only 
in races. They’re a little scared of them as family 
boats,” says Bill Holmes. “But I think they’re the 
hull of the future.” IE 
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Twenty-two-foot tunnel from Holmes Fiberglass Co. has 
stern drive, weighs only 950 pounds. There’s a jet model, too. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 





Control ship 

Mini-aircraft carrier? It's a 
Navy idea for a Sea Control 
Ship. Some 17 helicopters and 
V/STOL aircraft — its sensors 
and weapons— would help 
provide sub, ship, and air 
defense for convoy and other 
vessels. Design figures: 
14,100-ton displacement, 
630-ft. length, and speed 
over 24 knots. 

Self-timer 

Employees can select their 
own starting and quitting 
times with the Flextime sys- 
tem. A personal coded acti- 
vator key starts and stops an 
accumulator that tells how 
many hours you've worked 
that week. The system is 
being introduced in the U.S. 
by Flextime Corp., 60 E. 42 
St., New York 10017. 




Growth chart 

Keep track of your child's 
growth — in inches and meters 
—with this premarked chart. 
You hang the four-ft. Tot-To- 
Teen Gro-Chart 28 in. from th( 
floor. Adhesive-backed arrows 
for 15 birthdays, plus a mark- 
ing pen, are included. Safco 
Mfg., 6500 Depot Dr., Box 
7898, Waco, Tex. 76710. 
Price: $4.98. 
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Speed computer 

Five buttons on the Speedset 
let you quickly set your speed 
limit — from 30 to 70 mph— to 
suit driving conditions. A 
buzzer sounds if you exceed 
the speed setting. The solid- 
state warning computer can be 
fitted quickly to any car. 
Automents Ltd. of New St., 
Oadby, Leicester, England. 



Belt knife 

You can't forget to carry this 
little knife — it's also a belt 
buckle, and slips into a sheath 
in its cowhide belt. The sports 
man's knife, of specially 
hardened stainless steel, 
works as a cap lifter, too. 
Bowen Knife Co.. 593 West- 
minster Dr., N.E., Atlanta, Ga. 
30324. $30 with belt. 





Videophone: pushbutton hands-free calls 

A bright, high-resolution 5-by-5 Vi-inch picture is delivered by 
this German videophone. For easy viewing, the desktop unit 
swivels on its base, and the camera tube tilts up or down six 
degrees. Pushbuttons on the telephone unit control the picture, 
and automatic aperture controls insure clarity. Volume can be 
varied. Using the internationally proposed standard video 
bandwidth of one MHz, the device, made by Siemens, can be 
used, in addition to hands-free phone conversations, to transmit 
rail and air timetables, news reports, merchandise information, 
and bank identity checks. 





A quarter mile in 1 1 .2 seconds — on his belly 

World's fastest cycle car can rocket up to 200 mph, and has 
done a standing-start quarter-mile in 11.2 seconds with a 
terminal speed of 123 mph. The supercharged Ford 1300cc 
engine is mounted transversely in the tail over the fat Grand 
Prix tires. There's no gearbox, only a torque converter. The 
reclining rider operates all controls with his hands. Handlebars 
are linked to the single front wheel, which swivels for steering 
and rolls on a sphere centered in the hub. The British dragster is 
10 feet long. 



Microwave mask 

Slip frozen meals into this 
container and they'll cook per- 
fectly in a microwave oven. 
Openings determine how much 
energy each food absorbs. 
Teckton, Inc., Waltham, Mass., 
makes them for institutional 
use. Throwaway paper/foil 
versions for TV dinners may 
be made when more micro- 
wave ovens are in homes. 



Spectacle wipers 

Press a button on the eye- 
glasses at right and tiny wiper 
blades go into action. The 
battery-operated glasses weigh 
2V£ ounces, and can be fitted 
with prescription lenses. 
Etablissements Tagada, 65-75 
Rue Armand Lepine, 92 - Bois 
Colombes, France. 
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Rail rider 

Check your golf swing? You 
know when you're in the 
groove with this English Swing 
Builder. The club head fits in 
a trolley that rides the rail. 
Only a perfect swing produces 
a smooth drive without pull. 
Islington Metal and Plating 
Works, Torrens St., London 
E.C. 1., England. 





Dickied-up Olds 

If the Oldsmobiles that GM 
makes don't suit you, try the 
Hurst/Olds. Based on the 
Olds Cutlass S coupe, it of- 
fers gold body accents, lan- 
dau-style vinyl half-top, hood 
scoops, and decorative rear 
quarter windows. Upholstery is 
"wet-look” vinyl, and bucket 
seats swivel. Olds dealers 
handle 'em. 

Bag belt 

The best of both possible re- 
straint systems— seat belt and 
air bag. So says Allied Chemi- 
cal Corp. of Morristown, N.J. 
of its new inflatable belt. 

On sudden deceleration sig- 
naling a crash, the belt ex- 
pands to a pillow-like six-inch 
diameter. Unlike the bag, it 
stays inflated until the belt is 
released. 



Head light 

Attach a blinking red light to 
a leather strap with elastic 
ends. Add metal hooks that'll 
grip a helmet. Add two six- 
volt batteries for about 14 
hours' power. Result: a safety 
device for policemen, cyclists, 
and hunters. In Calgary, Al- 
berta, Mart Industries sells 
the Safety Light Strap for $5. 




Recycler 

What do you do with a trike 
when the kids outgrow it? 
Turn it into a bike. With a 
hacksaw (to slice into the 
frame) and a Trike-to-Bike 
kit, you can recycle that tri- 
cycle into a bicycle. The kit is 
$3.95 ppd from Aloha Mfg. 
Co., 5005 Kalanianaole Hwy., 
Honolulu, Hawaii 96821. 





Extra-engine plane 

How would you carry a spare 
747 jet engine for a plane 
stuck in Vienna with engine 
problems? Pan Am hangs it 
on an inboard wing mount of 
a scheduled plane. A special 
nose cone streamlines it in 
flight and keeps it from wind- 
milling. The $850,000 engines 
aren't stockpiled all over. 
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lo-gear turntable 

here's only one moving part 
this turntable — the turntable 
self. The direct-drive table is 
dually an extension of the 
•tor shaft— which makes it 
art of the motor. The result: 
<act rated record speed and 
rtually no rumble. The Tech- 
cs SL-1200 turntable by 
anasonic, it's $269.95. 




Vireless speakers 

o wires for your stereo 
aeakers? Right. This Sound 
land speaker system from 
lagnavox uses a wireless 
ansmitter to broadcast music 
/er your house wiring. Want 
ereo in the den? Just plug in 
le speakers at any convenient 
C outlet. $169.90 buys the 
atup. 




Recharging AM/FM 

Place this new AM/FM port- 
able from Zenith in its re- 
charging stand for the night 
and it's ready to go when you 
are the next day. Three AA 
nickel-cadmium batteries pow- 
er the radio. A pilot light indi- 
cates all is well when charg- 
ing. The 10-transistor Royal 
E27Y is $39.95. 




3-in-1 recorder 

Akai's new recorder does it 
all. The front deck records 
and plays back reel-to-reel 
tapes, lower front recording 
heads take on cassettes, and a 
side deck accepts eight-track 
cartridges. The unit will trans- 
fer sound from one to the oth- 
er. The Akai S-2000SD is 
$549.95. 



Wraparound 

You don't drape these ear- 
phones over your head — you 
lie on them. Speakers are 
mounted in acoustic baffles 
molded into interior foam. 
Hear Muffs come in two- and 
four-channel versions from 
$29.95 to $99.95. Hear Muffs. 
Inc., 513 Rogers St., Downers 
Grove, III. 60515 



Variable speech 

Good-bye to that Donald Duck 
effect! Magnetic Video's port- 
able cassette recorder con- 
tains a variable speech control 
(VSC) that enables you to 
speed playback by 2 Vi times 
without any change in pitch. 
Price: $500. Magnetic Video. 
23434 Industrial Park Ct., 
Farmington, Mich. 48024 
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IN BOATING 



Sea sprite 

Power-Ski's the name of this 
195-pound, 20-hp, 30-mph 
craft. Called a "motorcycle 
for the water" by the maker, 
it planes along on fins and 
front ski. A 3 Va -gal I on tank 
provides two hours' fuel and 
a 50-mile range. Cost: $1395. 
Power-Ski Corp., 5500 N. 
Northwest Hwy., Chicago, 

III. 60630. 
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IN TOOLS 



Outlet locator 

Locating cutouts in paneling 
for electrical outlets is no 
trick with Panel Pal. It com- 
bines two tape measures and 
a template in a single tool. 
One tape measures the dis- 
tance from the outlet to the 
floor; the other checks dis- 
tance from outlet to edge of 
panel. Toolco, Inc., San 
Angelo, Tex., makes it. $9.9! 





Trolling motor 

Are you an angler who needs 
both hands for fishing? The 
Mark V electric trolling motor 
has a three-speed foot throttle. 
The 25-pound-thrust unit 
works on 12- or 24-volt bat- 
teries. A circuit breaker stops 
the motor if the prop hits an 
object. Gladding Corp., Box 
260, Syracuse, N.Y. 13201. 




Chain oiler 

Lube your motorcycle chain 
right and it will last longer. 
Here's a tool to do the lubing 
It attaches to the spout of 
your oil can and dispenses oi 
onto the chain through a 
special pad that removes dirtj 
at the same time. Called Chai 
Mate, it's sold at bike shops. 




Bilge cleaner 

Forget scrapers and brushes, 
say the makers of Automatic 
Bilge Cleaner, a concentrate 
that mixes with bilge water 
to get out grease, oil, and 
gas. Eight ounces works on a 
boat up to 25 feet. Just let 
the boat rock and pump her 
out. The bio-degradable stuff 
sells for $1.59 a pint. Sud- 
bury Lab., Inc., Sudbury, Mass. 

Troll-speed indicator 

Want maximum effectiveness 
from your trolled lures? The 
Grizzly trolling-speed indica- 
tor may be for you. A water- 
weight keeps a wire leader 
vertical. As the boat moves, 
the weight creates drag and 
moves an indicator needle on 
a speed-coded scale. $9.95. 
Maxwell Mfg. Co., Box 649, 
Vancouver, Wash. 98660. 
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EMF meter 

Constant, precise readings on 
the power level in your bat- 
tery — that's what you get from 
Charge Chek. It indicates 
voltage over a wide range, 
tipping you off to problems in 
voltage regulator, fan belt, 
generator, or alternator. In 
models from 6-42V. NHK 
Sales-America, 1200 6th Ave., 
Seattle, Wash. 98101. 



Orbital workhorse 

A sanding rate of 12,000 or- 
bits per minute means the new 
Rockwell 96 sands fast and 
virtually swirl-free. A new all- 
ball-bearing motor means long 
life. Double insulation means 
safe operation, no bothersome 
three-prong adapters. The unit 
sands flush on three sides, 
costs $29.95. 



{Gas logger 

Weight is low — and so is the 
price— on Remington's new 
Mighty Mite Bantam. The 
little saw weighs in at 6 Vi 
pounds, costs $99.95. Fea- 
tures include automatic trigger 
oiling, all-roller-bearing con- 
struction, and a quiet, low- 
tone muffler. It comes with a 
two-year guarantee. 



{Electric logger 

One way around the noise of 
a gas-powered chain saw is to 
go electric. A new way to go 
electric is Sears' line of 
double-insulated saws. At left 
is the two-horse model 341 6C, 
with auto oiling and sharpen- 
ing, and roller bar tip for long 
chain life. The 12-pound saw 
is $97.95. 
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Dodging timer 

Like to count seconds when 
you're burning-in or dodging 
prints in the darkroom? Plug 
this little Honeywell-Wein 
solid-state Micronome into 
your enlarger timer, and you 
get an audible pulse every 
second. It sells for $14.95. 



Flasher 

Forget flashcubes. Now there's 
a pocket camera with electron- 
ic flash built in. It’s the Key- 
stone Pocket Everflash, and it 
comes in three models: 120 
(left) for $54.95; 130, with 
electronic shutter, for $69.95; 
and 140, with a rechargeable 
Ni-Cad battery and charger, 
for $89.95. 

Cordless changer 

With the Sonar/Matic, you 
don't need a remote cord to 
operate your Kodak Carousel 
slide projector. Plug the trans- 
ducer into the remote-control 
socket, squeeze the bulb, and 
a high-pitched tone — around 
20 kHz— activates the changer. 
Range: 50 feet. $19.50. Mak- 
er: Montage, 9 Industrial Dr., 
Rutherford, N.J. 07070. 
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A projector with a built-in movie screen 

You can see your movies two ways with Bell & Howell's new 
Double Feature projector: on the built-in six-by-eight-inch 
screen (above, right) or, with the lens cover door opened, 
on a standard projection screen. The projector takes up to 
eight 50-foot cassettes, automatically threads each into 
projection position, and rewinds it. Besides standard 18- 
frames-per-second speed, the top-of-line model 1641 
($219.95) offers slow-motion six-fpm and stop-motion two- 
fpm— great for studying your golfing form. Standard 
model will set you back $189.95. 



Film protector 

X rays won't harm your film 
when you're traveling by air 
if you put it in a Filmshield 
bag. The bag consists of lead 
foil laminated between sheets 
of polyester plastic. It holds 
up to 15 rolls of film, or you 
can put your camera in it. 
Price: $3.98. 
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FOR YOUR CAR 



Vibration meter 

instantly pinpoint vibration in 
your car's wheels, tires, or 
power train? That's what the 
maker claims for the Vibration 
Analyzer. Sensors strapped to 
components signal vibrations 
to the console. Made for both 
cars and trucks by Autotherm 
Div., Walbro Corp., Cass City, 
Mich. 48726. 





Rayon radials 

Marketed in the U.S. as 
Veloce GT radials, these new 
tires are made by Dunlop. 
They're not steel-belted, but 
use rayon cord for both belt 
and carcass plies (like the 
Pirelli Cinturato). PS Automo- 
tive Editor Jan Norbye tried a 
set of Veloce tires on a Fiat 
1 24 sport coupe that origi- 
nally had Pirelli tires. His re- 
port: ''Compared with the 
Pirellis, when new, the Veloce 
tires have the same excellent 
wet-traction characteristics, 
good sidebite on dry roads, 
and quiet ride. Tread life? It's 
too early to tell, but indica- 
tions are they'll last longer 
than the Pirellis.'' 




Swivel brush 

Time to wash the family bus 
again? This four-way brush on 
the end of your garden hose 
makes it easy. The swiveling 
head locks in position to wash 
wide flat surfaces or tight 
corners. A detergent dispenser 
is built in. About $10. Master 
Specialty Co., Savage, Minn. 
55378. 

Heat gauge 

Now, without drilling holes, 
you can install a temperature 
gauge for any heat-producing 
area of your car. Solid-state 
sensors, epoxied in place, are 
connected to a dash monitor. 
Temperature Monitor is made 
by Panoptic Corp., 1795 Mas- 
sachusetts Ave., Riverside, 
Calif. 92507. 




Conversion lamp 

A low beam that gives glare- 
free performance in fog, a 
high beam with coverage and 
intensity double that of stock 
headlamps— that’s the lode H4 
iodine headlamp. It's a bolt-in 
replacement for a standard 
lamp. They're $44.95 a pair 
from F & W Rallye Engineer- 
ing, 5N775 Campton Ridge, 

St. Charles, III. 60174. 




No-care battery 

Maintenance-free — that's how 
General Battery Corp. refers to 
their new Everful car battery. 

It can be shipped to dealers in 
either a wet- or dry-charge 
state. Once the electrolyte is 
added, the battery owner 
shouldn't have to service the 
battery during its entire life. 
GBC says it'll be on sale soon. 




Adjustable shocks 

Turn a dial on a dash-mounted 
regulator to adjust the rear 
ride height of your car. That's 
all you do with Delco's new 
adjustable rear shocks. They're 
designed to add extra muscle 
over the rear wheels when 
you're carrying heavy loads or 
towing trailers. $80 buys a 
Jac Pac 175 kit. 



76 POPULAR SCIENCE 



NhafaNew 

IN HOME 
IMPROVEMENT 




Space saver 

GE's new plug-in timer won't 
take up counter space— it 
plugs right into wall outlets. 

It controls appliances up to 
1800 watts, lamps up to 840 
watts. Just plug them into the 
front of the timer. Has manual 
override feature, too. Height: 
four inches, width: 2%. Color: 
beige. Price: $7.98. 




Curtain keeper 

No more water on the bath- 
room floor with Shower Sen- 
try. Cement it to your bath- 
room wall and it keeps the 
shower curtain wall-to-wall 
tight. It opens and closes with 
the flip of a finger, grips all 
kinds of curtains without 
damage. Scott Machine De- 
velopment, Walton, N.Y. 
13856, makes it. 




Two-in-one paint 

No need for two types of paint 
with Flat 'n Satin. It combines 
the appearance of flat wall 
paint with the durability of 
enamel— so it's good for both 
walls and woodwork. Sapolin 
guarantees one-coat coverage 
and five-year washability with 
household detergents. Drying 
time is about 20 minutes. 



Instant dike 

Fight water with water — 
that's the idea behind K-Dike. 
You set the water-inflated plas- 
tic flood barrier — 10 inches 
high and 150 feet long— 
around your house. Price? 
$36, from K-Industries, 560 
Market St., Newark, N.J. 

07105. 





Modular kitchen cabinets from Germany 

Here's the latest idea in modular kitchen cabinets. A 
German firm— Schock & Co.— has come up with a simple 
system that can create a variety of cabinets from just four 
extruded plastic profiles, and some laminate-coated particle- 
board. Above, a sink cabinet goes together in minutes. 
Advantages of the system? It's cheap and easy to produce, 
package, transport, and install. At present, the Germans 
see the new cabinets mainly as grist for the low-cost, high- 
volume housing trade, but its simplicity could make it a boon 
to the do-it-yourselfer, too. 



Airtight case 

Savogran's Tile Grout is just 
the ticket for home tile repair 
jobs. The resealable plastic 
containers— one- and five- 
pound sizes — assure that the 
product won't dry out on your 
shelf between jobs. The grout 
is a white water-mix formula 
that's good when you're 
installing new tile, too. 





SCIENTIFIC FACTS BEHIND 

The Hassle Over Atomic Energy 



We need more electrical energy desperately, and 
some experts are boosting nuclear plants as the best bet. 
But critics insist that the risk is too great 



By EDWARD EDELSON 



T here is a debate raging in this 
country that could be the most im- 
portant one of your life: Is atomic 
energy safe? 

The answer is made critical by our 
burgeoning energy crisis. It is also 
urgent, for the nuclear age is here . . . 
and now. Some 30 nuclear plants 
with a generating capacity of 15,500 
megawatts of electricity are already 
in operation. Being built or planned 
are 135 more, with a capacity of 
132,300 megawatts. The Atomic En- 
ergy Commission projects that by 
1985 the atom will provide 10 per- 
cent— and by 2000 perhaps 30 per- 
cent— of our total energy needs. 

But the road to this rosy nuclear 
future is not clear. Serious scientific 
and technical questions have been 
raised about the safety of nuclear 
generating plants. 

Charge and countercharge. Crit- 
ics say that the AEC has not done 
enough to insure the basic safety of 
these plants, and that there is dis- 
turbing evidence indicating that the 
emergency safety systems designed 
to avoid major accidents might not 
work when they are needed. Such 
prominent figures as Ralph Nader 
and Senator Mike Gravel of Alaska 
say that the evidence of laxity by the 
AEC, the builders of nuclear plants, 
and the electric utilities is jarring 
enough to warrant a moratorium on 
construction of nuclear plants. 

The pro-nuclear reply is that qual- 
ity control is good enough, that the 
emergency systems will work if they 
are needed, and that the fears ex- 
pressed by critics are far out of pro- 
portion to the real risks. If the worst 
fears about the safety of today’s nu- 
clear plants are true, this nation 
could be in the biggest bind of its 
history. 

The reason is that geothermal 
power, solar power, fusion power- 
no matter how promising— aren’t ex- 
pected to fill our energy gap for de- 
cades. And your job and standard of 
living depend on an adequate, if not 
abundant, supply of energy. 



How justified are these safety 
fears? In two words, nobody knows. 
At this stage of the game, it’s all a 
matter of educated guesses. Since the 
reactors being built today are two 
and three times bigger than any in 
the past, there is no solid data on 
long-term operating experience. 
Since no emergency system for such 
a reactor has ever had to meet a full- 
fledged crisis, no one can say for 
sure what would happen. 

Nevertheless, each side has scored 
its points. Critics have cited evi- 
dence that some safety experts with- 
in the AEC have been deeply un- 
happy with the safety research pro- 
gram-charges that the Commission 
has tacitly admitted by internal 
shakeups and by moves to tighten 
the standards it once said were per- 
fectly adequate. On the other hand, 
AEC regulatory officials stolidly 
point out that whatever its deficien- 
cies, the safety program thus far has 
prevented any major accident (al- 
though they acknowledge that they 
cannot insure that the same thing 
will be true when many more reac- 
tors are operating for much longer 
periods) . 

What's the meaning? To under- 
stand the dimensions of the debate, 
you need a working knowledge of 
the innards of what physicist Ralph 
Lapp calls “the most complex large 
technological apparatus we have 
ever built”— the modern nuclear 
generating plant. 

To oversimplify grossly, these 
plants have two key ingredients: fuel 
to produce heat and coolant to trans- 
fer heat. The fuel, of course, is ura- 
nium. The coolant for almost all nu- 
clear plants built in the United 
States is ordinary water— “light wa- 
ter” in industry jargon. (A high- 
temperature gas-cooled reactor is al- 
so available, but relatively few have 
been sold.) 

There are two kinds of light-water 
reactors. One type, built by Westing- 
house, Babcock & Wilcox, and Com- 
bustion Engineering, is called a pres- 



surized water reactor (PWR); the 
other type, built by General Electric, 
is a boiling water reactor (BWR). 

Both BWR and PWR use the 
same kind of fuel: pellets of urani- 
um dioxide, containing about three 
percent U-235, formed in a hydrau- 
lic press and ground to close toler- 
ances. Each pellet is a cylinder about 
a half-inch in diameter and a half- 
inch long— slightly smaller than the 
tip of your little finger. 

These pellets are inserted in a long 
seamless tube, made of stainless steel , 
in the earlier days, but now made of 
an alloy called zircalloy. Each fuel 
rod is about 12 feet long with a 
0.003-inch gap between the pellet 
and the cladding. A light-water re- 
actor may contain almost 40,000 of 
these rods, with about 100 tons of 
uranium dioxide. 

That may seem like a frightening 1 
amount— enough U-235 to make 100 
atomic bombs— but no one is wor- 
ried about a nuclear plant exploding 
like a bomb. It can’t happen because 
the three-percent U-235 used in nu- 
clear fuel doesn’t do what the nearly 
pure U-235 in a bomb can do: Even 
the most severe critics of nuclear 
safety dismiss that possibility out 
of hand. 

Runaway radiation. What they’re 
worried about is the possibility that 
the nuclear fuel might get hot enough 
to melt and escape its containment, 
thus releasing vast amounts of dead- 
ly radiation to the atmosphere. That 
danger involves the other key in- 
gredient of a reactor, the water that 
acts as coolant. 

In both BWR and PWR, the es- 
sential activity is the same: heat 
produced by fissioning uranium 
turns water into steam, which then 
turns a turbine to produce electricity. 

In the PWR, this is a two-step 
process. The core of the reactor is 
one big bundle of fuel rods. Water 
comes in from the top and makes a 
U-turn upward through the fuel ele- 
ments. The water is held at a pres- 
sure of 2250 pounds per square inch, 
which means it can be heated to ap- 
proximately 600 degrees F with- 
out turning to steam. (The surface 
temperature of the fuel rods is about 
600 degrees, although the center of 
the pellets may reach a near-molten 
state at 4100 degrees F.) This pres- 
surized water then is piped into a 
steam generator, where its heat is 
transferred to a secondary loop. Wa- 
ter in this second loop is turned into 
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steam, which turns the generator. 

The boiling water reactor uses a 
one-step system. Water at 1000 
pounds per square inch is piped into 
the core, where the fuel rods are col- 
lected in several hundred bundles. 
The water flows in channels between 
the bundles, is heated to 545 degrees 
F, turns into steam, and flows di- 
rectly to the turbine. It is then con- 
densed to start the cycle again. 

In the safety debate, the key fact 
about the water in both BWR and 
PWR is that it has a double func- 
tion: Not only does it transfer heat 
to the turbine, but it is also used as 
a coolant, keeping the core bundles 
of fuel elements at the desired tem- 
peratures. The nightmare that every- 
one fears is a LOCA— “loss of cool- 
ant accident,” in which the reactor 
core suddenly loses its water and 
quickly becomes catastrophically 
overheated. 

Versions differ. The scenario for 
a LOCA has different outcomes for 
AEC people and for their critics. But 
the story has the same starting 
point: what the experts call a 

“double-ended guillotine break” of 
the largest pipe in the coolant loop- 
in other words, a complete snap that 
severs the pipe like an axe, sending 
water gushing out relentlessly at 
high pressure. 

The AEC claims that after such a 
break, the ECCS would work, by 
flooding the core with emergency 
coolant. The agency’s critics claim 
that the ECCS would fail, because 
the coolant would never reach the 
core. (For a blowdown-by-blowdown 
description, see the illustration on 
pp. 80-81.) 

If the critics are right, this is what 
would happen: 

The core temperature would rap- 
idly rise to a point where, at about 
2700 degrees F, the chemical reaction 
of zircalloy and steam changes; in- 
stead of being cooled by the steam, 
the alloy is heated by a chemical re- 
action that liberates hydrogen, creat- 
ing additional heat to be removed. 
The core gets hotter. 

In a matter of minutes, the core 
has reached a temperature over 4000 
degrees, and it melts, forming a glow- 
ing, radioactive ball weighing 100 
tons. To contain the high pressure of 
the core, and for safety’s sake, the 
nuclear innards of the reactor are 
contained in a huge pressure vessel 
of carbon steel, six to eight inches 
Continued 



The boiling water reactor (BWR) heats 
water in its core, then sends the steam 
directly to drive turbines, unlike the pres- 
surized water reactor (next page), which 
uses an intermediate steam generator. 
This design, GE's containment concept, 
has several emergency cooling provi- 
sions. If there is a break in the pipes de- 
livering cool water to the reactor vessel 
(orange tube), any of four detectors in- 
side the vessel sense a drop in water 
level there. They signal high-pressure 
pumps to turn on and deluge the core 
with water through a sparger system — a 
kind of high-powered sprinkler system. 
Simultaneously, a low-pressure pump sys- 



tem floods the core with water. As this 
mass of water hits the hot core and car- 
ries away the heat, it is converted into 
steam, so the pressure begins to rise 
rapidly inside the containment vessel 
(conical gray shell that is cut away in 
this painting). This rise in pressure (and 
temperature) is moderated by a suppres- 
sion pool— the large pool of cool water at 
the bottom of the containment vessel. As 
the heated steam expands, it bubbles 
down through the pool of water and is 
cooled, so the pressure drops. The heat- 
ed water from the suppression pool can 
later be pumped through heat exchangers 
to restore it to its proper temperature. 



If the worst happens, will an 
emergency cooling system keep 
all hell from breaking loose? 

Loss-of-coolant accident— LOCA— is most feared possibil- 
ity for nuclear plant designers. Here a pressurized water reac- 
tor is shown with its emergency core-cooling system. The 
ECCS is designed to prevent catastrophic overheating of the 
reactor core in the event the core suddenly loses its coolant 
water because of the worst accident conceivable, “guillotine 
break” of the largest pipe in the coolant water loop. Just after 
the PIPE BREAK, water is gushing out of the breach from both 
the reactor and the coolant system. Instantly, control rods slam 
home in the core, damping the fission process, and the ECCS 
goes into action, releasing cool water stored in accumulators 
for just such an emergency. In the AEC SCENARIO, the system 
works: The check valves open, allowing pressurized nitrogen 
gas (at 600 psi) to force water out of the accumulators and 
into the core through the unbroken pipe lines. This water fills 
the bottom half of the reactor and cools off the core. But in 
the CRITICS' SCENARIO, by the time emergency coolant wa- 
ter gets to the core the temperature has risen so high that the 
water turns to high-pressure steam, either blocking more cool- 
ant or forcing it to exit via the pipe break, so that the core 
overheats disastrously. Result: the breakout of a molten glob 
of radioactive material. 




thick; it is calculated that the mol- 
ten core will melt through this con- 
tainer in about half an hour. The 
cooling system is contained in a 
structure of reinforced concrete, per- 
haps three and a half feet thick, with 
a steel liner and a nine-foot-thick 
concrete slab at its base; the molten 
core will break through this slab in 
about a day. 

The “China syndrome." No 
one really knows what the ultimate 
damage would be. Much of the radio- 
active fission products in the core 
are gaseous isotopes— xenon, kryp- 
ton, iodine— and vast amounts will 
be liberated. Solid isotopes such as 
strontium-90 could be splattered out 
of the plant. The core itself, it is as- 
sumed, eventually will form a mol- 
ten glob and sink— toward China! 
—somewhere under the surface. 

Can it ever happen? The critics say 
such a scenario is uncomfortably 
probable. The AEC says disaster is 
highly improbable for two reasons: 
First, the odds of a double-ended 
guillotine break ever occurring are 
extremely small; and second, the 
odds that the ECCS will work are 
high. 

The AEC’s first line of defense is 
its quality-assurance program— a 
program designed to insure that as 
little as possible goes wrong in any 
nuclear plant. Regulatory officials 
say that no conventional power plant 
has ever been built to the standards 
of a nuclear facility. 

“We completely radiograph all 
welds,” says Edson Case, Deputy Di- 
rector of Licensing for the AEC. 
“We have significantly greater 
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requirements on the pedigree of the 
pipe and the material from which it 
is made .... In service, equipment 
is inspected by ultrasonic or radio- 
graphic means, on a continuing ba- 
sis. Over a 10-year period, we’ll look 
at everything in the plant. Probabil- 
ity of a failure of a nuclear system 
vs. a conventional system— in the pip- 
ing— is a factor of 100 less.” 

The unit of measurement used in 
calculating these probabilities is the 
reactor-year— one reactor in opera- 
tion for one year. To put that in con- 
text, all the commercial light-water 
reactors now operating in the United 
States have accumulated 150 reactor- 
years of experience. By the end of 
the century, we might have as many 
as 1000 commercial nuclear plants, 
which means 1000 reactor-years of 
experience annually. 

Rounding up data on pipe failures 
in conventional power plants, the 
AEC projects a break occurring once 
every 1000 operating years; a com- 
plete guillotine- type break occurs 
once every 20,000 operating years. 
To calculate the probability of a ma- 
jor pipe break in a nuclear coolant 
system, the AEC leaves out the ex- 
tra safety factor of nuclear-grade 
pipe and simply uses the conven- 
tional figures, saying that a small 
break causing a minor release of 
radioactivity— one to 10 curies— will 
occur once every 1000 reactor-years, 
and that a guillotine-type break that 
would call on the full resources of 
the ECCS will occur once every 20,- 
000 reactor-years. 

Setting aside the minor accident— 
which, the AEC says, would release 



no more radioactivity than is re- 
leased annually in liquid effluents of 
light-water reactors— the estimate is 
that even with 1000 reactors in oper- 
ation, a major accident requiring an 
ECCS to go into action would hap- 
pen only once every two decades. 

Critics question those estimates on 
two grounds: First, they leave out 
the fact that the new reactors are 
bigger than any built before, and 
that this scaling-up in size could 
produce some unexpected phenome- 
na; and second, that neither reactor 
builders— “vendors” in industry jar- 
gon— nor electric utilities are living 
up to the high standards of the qual- 
ity-assurance program. 

Reasons for doubt. The first 
possibility came vividly to life in 
1971 when technicians began pulling 
fuel rods out of the Beznau 1 reactor 
in Switzerland for a routine refuel- 
ing. They found that the fuel pellets 
in a number of the rods had slipped 
down several inches, and that many 
of the rods were deformed as a re- 
sult by the great pressures inside the 
reactor (but with no escape of fuel). 

Not long afterward, technicians re- 
fueling the Ginna reactor at Ontario, 
N. Y., found the same thing— fuel 
pellets had slipped within the rods, 
leaving gaps of several inches; doz- 
ens of rods were partially crushed, 
bent and cracked. 

An investigation was started hast- 
ily, and AEC experts believe they 
have an explanation. Fuel rods for 
PWRs today are pressurized with 
helium. Both plants used older fuel 
rods that did not have helium 
pumped in for pressurization. The 
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fuel pellets inside those rods, by in- 
dustry custom, compressed to only 92 
percent of the maximum density. 
The extra space, in microscopic 
pores, is left to allow for the slight 
expansion that occurs during fission. 
But heat and radiation inside the 
core collapsed the pellets, and they 
slipped down; the unpressurized rods 
then collapsed. 

AEC now says the situation is 
well in hand. “The fix is obvious,” 
says Edward E. Sinclair, assistant 
director of reactor technology. “We 
can’t use unpressurized rods. It will 
be implemented in a couple of 
years.” 

Others aren’t as assured. “I felt it 
was another unpleasant surprise,” 
says Ralph Lapp. “Surprises like 
that you don’t want. It’s definitely a 
disquieting thing.” The reactors in 
which fuel-rod crushing occurred are 
only half the size of the reactors now 
coming on line, and Lapp and others 
fear that more disquieting phenome- 
na might be lurking in the bigger 
plants. 

Exactly which problems are size- 
dependent is an unknown. 

What is known is the unhappiness 
about the way the vendors and 
the utilities are building and running 
nuclear plants. “We don’t seem to be 
able to get quality assurance,” com- 
plains AEC’s Ed Sinclair. “This is 
where we have to spend time, money, 
and exhortations to industry. We’ve 
got to improve the quality of work- 
manship and the quality of design 
that real people in real situations are 
able to produce.” The utilities, he 
goes on, don’t seem to have prepared 



for the extra complexities of running 
a nuclear plant. 

What this can mean in practice 
was illustrated by an incident at the 
809-megawatt Dresden 2 plant, a 
BWR, in Illinois on June 5, 1970. It 
started with a minor malfunction 
that led to a chain of events— com- 
plex but not improbable— that 
caused damage in the core but 
stopped short of a disaster. Key 
equipment did not function ade- 
quately, the reactor operator did the 
wrong thing, there was a glaring er- 
ror of design in the positioning of a 
safety valve— but there was no re- 



Enormous scale of pressurized water re- 
actor is shown in view of Baltimore Gas 
and Electric's Calvert Cliffs Nuclear Pow- 
er Plant under construction. Two 500-ton 
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lease of radioactivity outside the 
plant. The reactor operator, Com- 
monwealth Edison Company, was 
left with an expensive cleanup job 
and a need for major revision of op- 
erating procedures, but with noth- 
ing approaching a major disaster. 

AEC regards such incidents as de- 
plorable but perhaps inevitable at 
this stage of the game. “The industry 
is only 15 years old,” says Ed Sin- 
clair. “We’re on a learning curve. It’s 
obvious that these are learning expe- 
riences. The industry is so young 
that some executives don’t under- 
stand what their responsibility is.” 
f Continued on page 112 1 

steam generators are in place, as well as 
one accumulator (part of the emergency 
core cooling system). The reactor ves- 
sel itself had not yet been installed. 




Strip Joints: Furniture 
Refinisher's Best Friend? 

Yes and no — it all depends on the particular piece of furniture, 
the stripper's skills, and the techniques he employs 



By JACKSON HAND 

F ew jobs around the house are more 
gratifying than turning a time-worn 
piece of furniture into something 
worth having, via the refinishing 
route. But— few jobs are more te- 
dious and messy and dull than re- 
moving the old finish. 

That’s why “strip joints” are 
springing up all over the country. 
Take a piece of furniture to a strip- 
per on Monday and pick it up on 
Wednesday, bare and clean and 
ready for a new finish. And, putting 
on the new finish is— for most of us 

the fun part. 

But, there are some basic decisions 
to be made first, hinging on the na- 
ture of the item to be refinished, and 
on the stripper’s talents and the sys- 
tem he uses. There are several sys- 
tems— similar in some ways, com- 
pletely different in others. 

How strip joints do it. The ba- 
sic difference between the stripper’s 
operation and the way you remove 
a finish at home is: volume of liquid. 
The stripper has a tank full of re- 
mover— sometimes a tank as big as 
four by eight feet, and four feet 
deep. He dunks the item in the tank, 
turns it over a few times, perhaps 
nudges it with a soft brush or a 



scouring pad or steel wool. In a half 
hour or so— regardless of the size 
of the piece— the finish is off. 

A variation of the dunk system is 
flooding the finish by means of a 
hose ( next page ) . A pump recir- 
culates the liquid. The stripper turns 
and manipulates the piece, repeated- 
ly flooding the surfaces, usually us- 
ing a brush, fine steel wool, or other 
method of speeding the chemical ac- 
tion of the liquid. Most hose-off sys- 
tems also include soaking tanks for 
the most stubborn finishes. 

Strip joints use one, or both, of 
two chemical systems. The first is a 
chemical solvent. The other is a hot 
caustic system. Solvent versus hot 
caustic is important to you, since 
certain items should never be dunked 
in hot water. 

Chemical solvent system. This 
system requires materials very sim- 
ilar to those you buy at paint stores. 
One common chemical is methylene 
chloride— a strong solvent mixed 
with other ingredients in the pro’s 
tanks. Another formula is based on 
xylol and dimethylformamide. It dif- 
fers from the methylene chloride for- 
mulas in that it is highly volatile 
and flammable. 

As you’d buy these removers, they 
would include ingredients to make 
them easier to use— such as thick- 



eners to hold them on vertical sur- 
faces, saponifiers to make them wa- 
ter-washable, waxes to retard evapo- 
ration, etc. As the strippers buy 
them, in 55-gallon drums, they don’t 
have these ingredients— either be- 
cause they aren’t needed or because 
their function is performed in other 
ways. 

There is little to choose between 
the two most common solvent sys- 
tems. They both do the job— if the 
man doing the work is conscientious 
and capable. 

The hot caustic system. This, in 
basic terms, is a tank of water at 
about 140 degrees Fahrenheit, in 
which is dissolved a large quantity 
of sodium hydroxide— lye. Other 
caustics may be used, including the 
relatively gentle trisodium phos- 
phate, but lye is the most common. 
The combination of heat and caustic 
makes the solution speedy and ef- 
fective, but it has deleterious effects 
on certain veneers and inlays. 

In the caustic system, the piece 
is first soaked clean in the hot solu- 
tion, then sprayed with an acid ( ace- 
tic or hydrochloric) in mild solution. 
This converts the caustic to a water- 
soluble salt. Then, the project needs 
a final water rinse to make it ready 
for the new finish— after drying and 
other preparation. 



Hot-water caustic stripping uses rela- 
tively cheap chemicals which allow use 
of big tanks and semi-mass-production 



process. System requires that caustic be 
neutralized with acid rinse, then flushed 
with clear water. Result is usually very 



clean, but hot-water stripping is hard on 
inlays and veneers. Note inlay at right, 
destroyed by this process. 






A professional stripper makes transi- 
tion from old (top) to new (right) faster. 



Just as you can semi-duplicate the 
affect of solvent systems with store- 
bought removers, you can also come 
alose to the hot caustic system in 
borne tests. Just make a saturated 
solution of TSP in hot water, dunk 
a sample of the project in it for 
15 or 20 minutes, then use a vege- 
table brush to swipe off the softened 
finish. Of course goggles and rubber 
gloves are in order here. 

Solvents or hot caustics? Al- 
though there may be little difference 
in the job one solvent system does, 
compared to another, there may be 
tremendous differences between the 
results you get from solvents and 
those from hot caustics. For that 
reason, there are certain types of 
furniture, etc., that you should not 
turn over to a caustic-system strip- 
per. These no-hot-caustics-please 
types include: 

• Furniture with veneers or in- 
lays. The chances are great that the 
bot water will loosen the veneers— 
even ruining the piece completely. 

• Vintage pieces that are put to- 
gether with old hide or animal glues. 
These adhesives are water-soluble, 
and in a hot caustic the project could 
literally fall apart. 

• Pieces made of coarse-grain, 
open-pore woods such as oak, lauan, 
chestnut, etc. The tendency of hot 
water to raise the grain of these 
woods may produce extreme sand- 
ing-smoothing problems. 




On the other hand, the hot caustic 
system is hard to beat for rough- 
work projects such as shutters, doors, 
kitchen cabinets, and other heavy- 
paint projects. 

Since many strip joints use both 
solvent and caustic methods, you can 
often leave it up to the pro as to 
which is best for the specific item. 
However, since all strip- joint opera- 
tors may not be equally concerned 
with your problems ( as compared to 
their motives), it may be best to 
make the decision yourself. 

Which items call for help from the 
pro? If the piece of furniture is small 
and simple, you might as well do it 
yourself. A pint of remover will run 
you $1; you’ll spend less time on it 
than you’d spend running it down to 
the strip joint, where the charge may 
be $3 or $4 or more. 

But, there are circumstances that 
make it more sensible to turn the 
stripping over to the pro: 

• If it’s big. A dresser. A dining- 
room table (pedestals and all). A 
chest of drawers. A secretary. A four- 
poster bed. 

• Any article of furniture that is 
heavy with carvings, filigrees, curved 
surfaces, and spindles. The strip 
joint’s big-tank techniques are much 
more efficient reaching into crevices 
and around turnings. 

• Any non-furniture items, such as 
heavily painted shutters or doors, 

[Continued on page 127 ] 




Chemical dunking uses strong solvents 
like methylene chloride that penetrate a 
finish and lift it off in sheets. Floating 
plastic stars in tank, above, reduce evap- 
oration. Huge exhaust pipes and fans (be- 
low) keep shop air breathable. 





It looks like a drill— but flip the ring and it's an 
impact tool, too, or a reciprocating chisel 



Three-Way Drill Puts Slam-Bang into 




Drill-drive (above) is for standard drill- Hammer-drill is just right for going 
ing. But for substances like brick, ham- through this cement block. Time to pene- 
mer-drill cuts boring time to a quarter. trate 1 3 A": two minutes, five seconds. 




Hammer-chisel mode lets you use Xtra bites in wood for fast stock removal, al- 

tool like a regular chisel. It will take healthy though the strokes are short. 



By ROSARIO CAROTOSTO 

I ’d always associated impact 
tools with heavy industry— iron 
workers pumping away at big riv- 
ets or road gangs pulverizing old 
concrete with jackhammers— until 
recently. Now a miniature impact 
tool has entered the domain of 
home craftsmen, and I say hur- 
ray! 

The newcomer is Skil’s model 
599 %" Xtra tool. It looks very 
much like a conventional drill — 
which it is— except for an extra 
ringed bulge between chuck and 
housing. This is the selector ring, 
and it gives you not only drill- 
drive but also hammer-drill and 
hammer-chisel. A simple twist of 
the ring clicks it into any of the 
three modes. 

As a basic %" drill, the tool 
has all the plus features: double 
insulation, variable speed control 
from 0 to 850 rpm, forward and re- 
verse rotation, a lock button for 
continuous operation, a side han- 
dle for control. The 115-volt motor 
is rated at 3.2 amps. 

The Xtra tool checked out fine 
on all the usual drill chores: 
straight drilling, driving or re- 
moving screws, sanding, buffing, 
and so on. 

It's more than a drill. Then I 
shifted the selector ring to the 
hammer-drill mode. That turns the 
action into a combination revolv- 
ing/percussion motion— dandy for 
drilling into masonry materials. 

Here’s what my comparison 
tests showed: Using a carbide 
masonry bit, the hammer-drill 
mode took just two minutes to go 
through a 2*4" brick. In drill- 
drive, with the same bit and the 
same brick, the bit penetrated 
only Vfe" after two minutes. That’s 
a ratio of better than 4:1. I tried 




Selector ring clicks into any of the three Accessory tools include chisels and Chipping hardened cement was al- 

working modes with just a simple twist. scrapers— all of good quality, author says. most fun in hammer-chisel mode. 
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Your Work 

the hammer-drill mode also on a 
1%" cement slab containing pea- 
size aggregate. Penetration time 
in this case was two minutes, five 
seconds. 

The third function, hammer- 
chisel, delivers a straight back- 
and-forth motion, designed for 
chiseling, chipping, and scraping 
operations. Accessory tools avail- 
able for this include flat chisels, 
gouges, and a pair of flexible- 
bladed scrapers. 

With the speed control set at 
the maximum 750 BPM (blows 
per minute), I was able to cut 
mortise joints in wood or gouge 
the surface of a board with rela- 
tive ease and accuracy. The 
strokes are short. You can feel 
the vibrations on the housing, but 
the business end of the tool hardly 
seems to move. 

Other uses, too. The tool also 
worked well for chipping (al- 
though the chisel needed some 
sharpening after I removed hard- 
ened cement from a spade), and 
as a paint scraper it worked rea- 
sonably well. But don’t expect 
miracles. The tool will shave off 
loose or peeling paint down to a 
nicely feathered edge, but it defi- 
nitely will not remove paint that 
is firmly bonded. 

Occasionally, when the scraper 
edge meets too little resistance 
and slides along the work without 
hammering, it’s necessary, I found, 
to grasp the scraper shaft to main- 
tain a slight backward pressure 
and thus engage the slip-type 
hammering mechanism. No prob- 
lem, however. 

All, in all, I’m quite pleased 
with the Skil Xtra tool. It’s priced 
at $49.95. For further information, 
I suggest that you write to Skil 
Corp., 5033 N. Elston Ave., Chi- 
cago, 111. 60630. IE 




PERSONAL-USE 

REPORT 

The 

Extension 
Phone 
You Don't 
Plug In 



Take Rovafone with you. 

No wires — an antenna links 
you with phone service. 




No matter how many extension 
telephones you have, they never 
seem to be where you are when some- 
one calls. Sure, they’re handy when 
you’re in the kitchen or family room, 
but what about when you’re in the 
shower? Or the family pool? Or the 
backyard? With the Rovafone, you’ve 
always got a phone at your elbow. 
You simply carry it with you. There’s 
no cord to plug in. 

Even without wires, Rovafone is 
used like any standard extension 
phone. You dial to make a call, and 
use the receiver to talk and listen; 
and if someone calls you, it rings 
(actually, it beeps). 

How does it work? The Rova- 
fone contains a separate radio trans- 
mitter and receiver built into its 
phone package. Your voice, dial 
pulses, and ring information are 
transmitted to and from a transpon- 
der unit connected to a standard 
phone jack in your home. The trans- 
ponder, a sophisticated transmitter 
and receiver, relays the conversation 
from the Rovafone to the phone lines. 




Powar switch and antanna are give- 
aways: otherwise, Rovafone looks like 
any phone. Antenna extends three feet. 



Not knowing the proper procedure 
for checking out a telephone, I de- 
cided to turn it over to someone who 
could give it a rigorous in-use test— 
my wife. 

The test results. Armed only 
with her mother’s phone number, she 
found that the Rovafone will operate 
up to 100 hours on one 12-hour 
charge of its ni-cad batteries. Clarity 
on both transmitter and receiver was 
excellent, and she could easily take 
the phone nearly a block away from 
home without signal loss. 

To conserve batteries, a rear- 
mounted switch permits you to turn 
off the phone entirely. This is fine 
for in-house use when your standard 
phones can take over. 

Rovafone comes complete, includ- 
ing recharging pack, for $400 from 
Fonetron Inc., Box 8733, Milwaukee, 
Wis. 53227. It’s perfect for home, or 
places such as restaurants, golf clubs, 
boat clubs, and riding stables. A 
phone coupler is necessary in areas 
where required by the phone com- 
pany. W. J. Hawkins 




Transponder uses house current for 
power and simply plugs into standard ex- 
tension jack. Antenna links it with phone. 



SEPTEMBER 1973 85 




S. i ._ pi 7; J * iff wSpPI 

- j %■ ■: ?:'■■■ ■' V ■ ; * ■ '• ■ v ■■ 

BEGINNING HERE: 20 PAGES 



IMPROVE YOUR HOME I OF HOME -IMPROVEMENT IDEAS 



i. 



Every year it gets a little easier to improve your 
home. The reasons? New products and new tech- 
niques. This year our annual fall home-improvement 
section takes a look at advances in both areas. Prod- 
ucts? We report on artificial stone and brick — light- 
weight products for heavyweight jobs. We show you 
the easy way to install rain gutters that will last a life- 
time because they're plastic. And we take a look at a 



pair of new tools that sand away finishing problems. 
Techniques? Two consulting editors talk about easy 
ways to refinish wood and to pave without concrete. 
On top of this we have new ideas — how to get extra 
living space out of your attic and your kitchen ; how to 
get two rooms out of one; how to wire up a switch 
that lets you control lights and appliances from your 
armchair. — A.J. Hand 



Artificial Stone and Brick: 

Better Than the Real Thing? 




few years ago I wouldn’t have 
touched those plastic reproductions 
of stone and brick. If I had touched 
them they would have buckled un- 
der the pressure— like the plastic in 
a blister pack. 

Today I have to touch the stuff— 
to see if it’s real. And even then I 
can’t tell for sure. Artificial stone/ 
brick has come a long way. In a lot 
of ways it’s better than the real 
thing. For example: 

• You don’t have to be a mason to 
install it. Some of it sticks in place 
with mastic, some of it goes up with 
nails. But all that tedious masonry 
work is out. 

• It’s so light there’s no need to 
install extra footings or foundations 
for support. 

• Most products are nonporous, 
so they won’t absorb dirt or oil or 
grease. Cleaning is usually a soap- 
and-water affair. 

• It’s thin. You don’t give up a 
lot of living space with artificial 
stone and brick. 

• You can get the artificials in a 
variety of types you’d be hard- 
pressed to find in the real thing. Our 



samples: Roxite’s panel brick (at 
left) in white or buff, and (below) 
Dacor’s individual stone in Sutton, 
Oxford, and Paxton. Other available 
styles include new and used red 
brick, fieldstone, cut marble, slate, 
sandstone, lava, and many more. 

Where can you use the artificials? 
Just about anywhere you can use 
the real thing. Exceptions? You 
can’t use one where it would be di- 
rectly exposed to flame, or intense 
heat. And most artificials shouldn’t 
be used on floors ( Plastronics’ Bri- 
cover floor brick is an exception). 
You can use most of them outside, 
too. 

Putting it up. Some types go up 
a single brick or stone at a time. 
Others go up in panels. The panel 
types are usually easier, and of 
course faster, to install, but the sin- 
gle pieces sometimes have the edge 
in realism. In any case, installation 
is always simple. It’s best to pick a 
product by what the end result will 
look like, not installation methods. 

Where to get it? Turn the page for 
a list of representative manufactur- 
ers and addresses.— A. J. Hand 





modern stove looks just as handsome as the one behind an open fireplace in colonial times. 



The Modern Route to the 

Old Brick Kitchen By STEVE GREEN 



^Vfter I moved into my house, 
I was left with a small budget for re- 
decorating and a large distaste for 
the appearance of the kitchen. After 
all, to someone who is an aspiring 
gourmet cook, bland pale-blue wall- 
paper just isn’t the ticket. The rich 
earthy look of real brick was what I 
wanted and, after some investigation, 
I found that it wasn’t hard or expen- 
sive (about $1.75 a square foot) to 
come by. 

For my kitchen, I selected Vi"- 
thick ceramic brick tiles that look 
and feel like real brick. They are 
available from a variety of sources 
(listed on the next page), and I pur- 
chased mine from Sears, where they 
are called Concord brick. The brick 
is applied with an adhesive that is 
a dead ringer for actual mortar, so 



the finished installation is almost 
indistinguishable from a real old- 
fashioned brick wall. 

The first step. Plan your project 
and determine necessary amounts of 
materials. The bricks can be laid out 
in several patterns; two are shown. 
The wall with vertical bricks at the 
bottom (photo, next page) will have 
a parallel vertical row at top. 

Be sure you allow yourself some 
extra material because, in trimming 
the bricks to fit into a given area, 
you are likely to be left with some 
unusable pieces. Most stores will 
permit you to return unopened box- 
es, so it is better to have an extra 
box or two on hand in case you need 
it to finish up. 

The next step is to assemble the 
necessary tools. Sears will lend you 



an installation kit, which includes a 
nipper for trimming the brick and a 
cutter that will section the brick 
cleanly. ( Most stores that sell tile, 
stone, and brick will lend or rent 
you tools.) You’ll also need a trowel 
for applying the adhesive, a putty 
knife or two, a tape measure or ruler, 
and a couple of pieces of %" wood 
dowel. 

Before you start work, cover the 
floor with newspaper. The dust and 
chips that result from trimming the 
bricks are very abrasive and can 
easily scratch your floor. 

The rubber-base adhesive. It 
goes on the wall first. Take special 
care to cover the wall completely. 
Otherwise, the missed spots will 
show between the bricks. Work in an 
Continued 
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Tools you need for installation: a trow- string, and tile cutter. Sears (and other 
el, putty knives, level, tape measure, sources) will lend cutter for the job. 




Cutting the ceramic bricks is a two- 
step operation, a lot like cutting glass. 
First you place the brick face down on 
the cutter, and score the back. 



Break scored brick over a piece of 
dowel or other edge. Cover your floor 
with newspaper; chips and dust from the 
cutting operation are very abrasive. 




Nippers will do the job for irregular or 
lengthwise cuts. Odd cuts are required 
for a good fit around moldings and cab- 
inets. Sears lends you nippers, too. 



Spread adhesive smoothly and evenly 
on wall only after you've measured and 
cut bricks to cover a section. Butter the 
back of each piece before placing it. 




A %" dowel makes a good gauge for 

even spacing of bricks. A row of vertical 
half-bricks at floor and ceiling compen- 
sates for building irregularities. 



Check each row with a level after 
placement. If bricks are out of line you 
can move them before adhesive sets. A 
neat job calls for accurate placement. 



area about six feet by three feet so 
the adhesive won’t have time to set 
before you can apply the tiles. 

Next, butter adhesive on the back 
of a tile. Spread it slightly thicker 
in the center than on the ends. Posi- 
tion and press the brick into place, 
using the %" dowel as a guide. 
When you finish several bricks, use 
the level to be sure the row is 
straight. The instructions recom- 
mend the use of a taut string, but I 
found working with a level easier. 

The cleanup. If you get adhesive 
on the tiles while putting them up, 
clean them with a damp cloth. When 
you finish work, the trowel can be 
cleaned with gasoline. 

About the only unexpected part of 
the project was having to install a 
larger light fixture to compensate for 
the darker walls. I replaced an opal 
globe containing a 150-watt bulb 
with a twin 48" tubular fluorescent 
fixture. That does the trick. 

The project took time and pa- 
tience, but the warm feeling of pride 
when people comment on the beauty 
of the kitchen makes it all worth 
it. Besides, my scrambled eggs have 
acquired gourmet flavor. EQ] 



The artificials: 

Who makes what, 
and where to write 

Cavrok Corp., Industrial Park Ave.. 
Vernon, Conn. 06066. Interior and 
exterior stone and brick. 

Dacor Mfg. Co., Worcester, Mass. 
01601. Interior and exterior brick 
and stone. 

Eldorado Stone Corp., Box 125, Kirk- 
land, Wash. 98033. Interior and ex- 
terior stone and brick. 

GAF Corp., Building Prod. Div., 140 
W. 51 St., New York. N.Y. 10020. 
Interior brick. 

Meadowlite Corp. of America, 9950 
N.W. 77th Ave., Hialeah Gardens. 
Fla. 33016. Interior and exterior 
stone and brick. 

Plastronics, Inc., 586 Higgins-Cro- 
well Rd., West Yarmouth, Mass. 
02673. Interior and exterior brick 
and stone. 

Roxite Div. of Masonite Corp. Bolen 
International, Inc., 7800 N. Milwau- 
kee Ave., Niles, III. 60648. Interior 
and exterior stone and brick. 

Sears (see Sears catalog). Interior 
and exterior stone and brick. 

True Mfg. Co., 175 Winter St., Han- 
over, Mass. 02339. Interior and ex- 
terior stone and brick. 
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LEISURE HOME 
Plan of the Month 



GON HOUSE 
for Tight Perch or Level Site 




like a trimly cut gem, this multifaceted house makes the most of 
fits setting — and its light. Seventh in our V-PAC Council series 



he interiors of this house are as 
dramatic as the octagonal exterior, 
central staircase (with skylight 
above ) spirals down to the lower 
i.evel. All ceilings— wood decking ov- 
er exposed beams— taper up to the 
[skylight. The open-plan living/din- 
i.ng space is further enhanced by slid- 
ing glass doors onto an elevated, 
cantilevered deck. The center zone 



«You can order plans 
several ways 

Sekani study plan ($1) is a floor plan 
/with additional specs to help you decide 
tif house fits your needs and site. The 
W-PAC Guide ($2) is newly revised to 
^include earlier homes in series, plus ad- 
ditional plans. Set of blueprints: $25; 
Ithree sets $35. Check or money order to 
<PS Vacation Plans Service, Box 622, 
•Princeton, N.J. 08540. 



also contains an efficient kitchen, de- 
fined with a pass-through eating bar. 
Back-to-back bath areas serve three 
bedrooms. 

Architect R. M. Engelbrecht calls 



this house The Sekani— an Indian 
name meaning “those who live 
among the rocks.” But it can be built 
on a flat site, too— with the lower 
level (and stairway) optional. UH 



>tod material 






IMPROVE YOUR HOME 



Put a 




Skylight planter (left), sliding glass door to an outdoor i 
deck (below), and knee-wall drawer storage highlight a bed- - 
room built into the unfinished attic above. Though the room is « 
small, the 18 built-in drawers eliminate need for bureaus. . 
This keeps the room open, and makes the most of the avail- - 
able space. Two-tone green paint treatment combines with r 
glass door to bring outdoors inside. 
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Bedroom in Your Attic 



It's the simplest and cheapest 
way to get the extra 
sleeping space you need 

By A. J. HAND 

N eed extra sleeping space in your 
home? Put it in the attic. You’ll 
save the bother and expense of ex- 
tending foundations, walls, and roof 
—all of which is required when you 
expand by adding on. Attic conver- 
sions require little more than new 
flooring, wall board or paneling, and 
a ceiling, plus heat and electrical 
hookups. 

The only real problem in convert- 
ing the average attic is that sloping 
roof overhead. It limits useful head- 
room at the sides of your new room. 
The usual solution is to put knee 
walls along the sides of your con- 
version. You use the center area— 
where there’s lots of headroom— for 
living space, and you throw away the 
space behind the knee walls. 

But why throw away that space 
behind the knee walls? There are 
many good ways to put it to use. I 
installed a total of 18 drawers in 
my knee walls, and eliminated the 
need for bureaus. This not only 
made the most of otherwise wasted 
space, but it opened up the best of 
the room by getting rid of the clut- 
ter of space-eating furniture. (More 
ideas for making the most of knee- 
wall space are shown on the next 
page.) 

How to convert an attic. First 
step is to put in insulation if you 
don’t already have it. Foil-faced 
fiberglass is usually the best bet. 
Put 6" between the rafters, and 4" 
in the walls. 

Next comes flooring. I already 
had a tongue-and-groove subfloor in 
my attic, so I just nailed down par- 
ticleboard underlayment on top of 
that, and carpeted wall to wall. 

Continued 



Fiberglass shower (from Universal/ 
Rundle) for new bathroom— see next arti- 
cle— comes in through rough opening for 
glass door. It won't fit through ordinary 
doors. Far right: homemade combination 
track/guide that lets cutoff saw ride over 
bevel siding, cutting it away around door 
to make room for pine trim. 




Knee-wall drawers put dead space to 
work. To make them, frame a 4' knee 
wall from rafters to floor. Use 2-by-4s. 
Cut triangular plywood or particleboard 
partitions and nail to knee-wall studs; 
fasten to flooring with cleats. Glue and 



screw 1 -by-1 cleats to partitions (for 
drawers to slide on), then cut paneling or 
wallboard to make the drawer openings. 
(Author used t&g pine.) Finally, make 
box-type drawers with oversize front pan- 
els. Finish and install. 




Ventilating-type skylight is easy to install. You 
can cut rough opening from inside, then remove plas- 
tic bubble from preflashed frame and install frame 
without even going out on the roof. Once frame's in 
place, replace the bubble. Inside, custom floor tiles 
provide a tough, waterproof surface for planting 
area. Tiles go down on particleboard underlayment 
with mastic, then are grouted. 






A few more ideas you can use to make the most of awkward attic space 
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A convertible bed is 

what you get if you use 
knee-wall space as seen 
in the top two sketches. 
Slide bed out of the wall 
and you have sleeping 
accommodations for 
guests, slide it back and 
it becomes a comfortable 
sofa in an upstairs den. 
Stock kitchen cabinets 
provide lots of storage. 



Twin beds used the 
same way convert to ov- 
ersize chairs (left and 
right). Recess ready- 
made chests of drawers 
into knee walls, use tops 
for recessed bookshelf. 
Make knee wall 4' high 
and you'll get maximum 
good out of 4'-by-8' 
sheets of plasterboard 
o r paneling— whichever 
you choose foi facing. 
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Stairway storage is another way to 
get more out of your attic. Above are 
two views of one idea. Put bookshelves 
in a stairwell wall, add extra storage on 



back of wall— accessible from stairs— be- 
low shelving. Don't forget the space above 
the stairs (sketch above) and be sure you 
provide enough headroom (right). 




If your attic joists are bare, cover 
them with plywood. The FHA re- 
quires at least Vfe" plywood over 
joists on 16" centers, which should 
be good enough if you plan to use 
strip-wood finish flooring. Nonstruc- 
tural flooring like carpets or tiles 
will benefit from heavier plywood in 
the subfloor. Consider APA’s Glued 
Floor System with %" t&g under- 
layment [PS, May ’72, p. 146 J. 

Framing in. Once the subfloor is 
down, frame in the knee walls, put- 
ting them to whatever use you 
choose. Decide on your ceiling treat- 



ment and frame it in. I nailed ceiling 
plasterboard right to the rafters— 
the simplest way to go— and I like 
the ceiling rising to a peak. 

Other framing details you should 
add at this time include closets and 
doors. These jobs are greatly sim- 
plified if you use prehung doors. 
You just frame an opening to take 
them and nail them in place. I used 
double sliding doors for my closet, 
and a stock hollow-core flush door for 
the bedroom entry. 

Now comes the electrical and heat 
hookup. You may want to call in a 



pro to do this work. Electrical heat 
is no problem to install yourself, but 
hot air, hot water, or steam is too 
much for the novice to tackle. 

Last the fun part. When you start' 
nailing up plasterboard and paneling, 
the work is near completion. From 
here on out you’re finishing up- 
taping wall joints, painting, adding 
moldings and trim. Need more ad- 
vice on how to do a job like this 
yourself? See the list of how-to-do- 
it books at the end of the article 
facing. They’ll tell you all you need 
to know. HI] j 



92 POPULAR SCIENCE 



Copyrtgh 




Tuck a Bathroom 
in a Dormer 



IVIy new attic bedroom shown in 
the preceding article deserved a new 
bathroom. But the bedroom job had 
just about used up all my free attic 
space, and my free time. My solu- 
tions may solve your problems, too. 

First, to solve the space problem, 
I built a dormer by cutting out a 
section of roof, swinging it up, and 
building the dormer walls right un- 
der it ( see sketch below ) . This trick 
saved the time and expense of build- 
ing and shingling a whole new 
dormer roof. 

Inside the dormer I saved time by 
using plastic. The entire waste sys- 
tem is plastic— even more widely 
accepted by local codes than plastic 
supply lines. 

And for my shower, I chose a one- 
piece, fiberglass-reinforced plastic 
Unishower. TTiis little timesaver took 
only about an hour to frame in 
place— a lot less time than building 
and tiling my own shower stall. 



If you like the luxury of a tub, 
Universal-Rundle also has one-piece 
tub /showers that are equally easy to 
install. But neither the shower nor 
a tub will fit through a standard 
door. If you plan to use one, make 
sure you have a way of getting it 
into your home. I took mine in 
through the opening for the sliding 
door in my bedroom. 

If you’re building in a dormer, 
you’ve no problem. Bring the unit in 
after you raise the roof, but before 
you frame the walls. 

If building your own bath or bed- 
room sounds like it’s over your head, 
try these books: The Practical Hand- 
book of Electrical Repairs and The 
Practical Handbook of Plumbing 
and Heating , both by PS Consulting 
Editor Richard Day ($4.95 each; 
Fawcett, 1515 Bway, N.Y. 10036). 
Modern Carpentry by Willis H. 
Wagner ( $7.96; Goodheart- Wilcox 
Co., S. Holland, 111.) -A. J. Hand 




Dormer bath has plenty of room for 

shower, linen closet, toilet, and vanity. 
Vanity is a stock unit with slate Formica 
added to waterproof top, decorate panels. 




Plastic waste lines are easy to install. 
For details, write Sears, Philadelphia, Pa. 
19132, for booklet #39A7479 "How to 
Install ABS Plastic Pipe." 



One-piece shower from Universal-Run- 
dle, New Castle, Pa., is also easy to put 
in. Just frame it in place and hook up to 
plumbing. Unit here is 36" Unishower. 



Good tight seal even on roughly-tex- 
tured slate countertop is no problem for 
U/R rimless lavatory. It sets in a bed of 
caulk, and you wipe away the excess. 
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One home- 
improvement 
material that's 
dirt cheap: 

SOIL- 

CEMENT 



For walks, driveway, patio 
or play-area paving — an 
easy alternative to concrete 

By RICHARD DAY 

Consulting Editor/ Home & Shop 




These six steps to a basketball practice court include a barrow mix for 



Most building products have gone 
sky-high in price. The one that’s 
still dirt cheap is soil-cement. “Dirt- 
cement,” as those familiar with it 
lovingly call the material, contains a 
little Portland cement and a lot of 
good old terra firma. 

Dirt is free, and Portland cement 
costs about what it did years ago. 
Soil-cement sets up hard. Not so 
hard as concrete, but hard enough to 
stabilize the soil, making excellent 
paving at about a quarter the cost of 
ready-mixed concrete. 

You can use soil-cement for pav- 
ing a sidewalk, driveway, or garage 
floor. It makes a great patio surface 
or subbase. A splash guard under 
house eaves, a shallow drainage 
ditch, or a fine play area can be 
made with soil-cement. At the least, 
S/C gets you out of the mud with- 
out having to haul in sand and grav- 
el. Besides that, S/C is mostly your 
own native soil, blending in rather 
than contrasting with adjacent earth. 

The cost of soil-cement depends 
on how rich you have to make it. 
And that depends on how well your 
soil and cement react together. A 
sandy or gravelly soil can be stabi- 
lized with just a little cement. 

Clayey soils and ones containing 
much organic matter need more ce- 
ment to stabilize them. ( Dark-col- 
ored topsoils and straight clay are 



not good for soil-cement stabiliza- 
tion.) The cement required to make 
soil-cement runs from a low of six 
percent of the mix (by volume) to 
over 16 percent. 

Although soil-cement is not new, 
there’s no information currently 
available on making it yourself at 
home. The only published data I 
found is intended for use with much 
more sophisticated construction 
methods than we homeowners could 
manage in the backyard. 



First soil-cement road (near John- 
sonville. S.C.l was paved in 1935. A 
state highway today, it serves heavy traf- 
fic, yet after 37 years remains sound. 



But recently Franklin W. Vaugh- 
an came to our rescue. A retired en- 
gineer and long-time Portland Ce- 
ment Assn, soil-cement man “Doc” 
Vaughan has adapted his engineered 
construction methods to home-built 
S/C with complete success, and has 
become America’s leading authority 
on soil-cement. He’s agreed to share 
that expertise with PS readers. 

“Anyone can make soil-cement at 
home,” says Doc, “if they go about 
it right.” We proved him out. 



System is still used for road building, 
but equipment is more sophisticated, in- 
cluding a tank truck to add water con- 
tinuously to high-speed rotary mixer. 



Roads built of soil cement prove its durability 
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setting the backboard post. Court at right measures 16'-by17', and has a raised edge for leveling. Cost: $22. 



Here's how. Any soil-cement proj- 
ect is begun by removing all grass 
and bad-acting black and dark-gray 
topsoil in the area to be paved. Ne- 
glect this, and your soil-cement won’t 
harden sufficiently. 

Decide on the depth to be stabi- 
lized. A 5" mixing depth usually 
does it. For a driveway that will 
serve a light truck, better mix 6" 
deep. The same for pavement built 
in a severe freeze/ thaw climate 
where frost-heave is hard on any 



paving. Foot-traffic-only S/C can be 
made thinner, say 4" thick. So can a 
soil-cement subbase for a brick or tile 
patio. 

Next, decide on the percentage of 
cement to be used (see the table at 
end of article). 

Check your soil. Try to avoid 
“heavy” or stiff clay-like soils, since 
these take a lot of cement and are 
tough to pulverize and mix. If possi- 
ble, trade fill for a better-acting soil 
elsewhere in your yard. 



Spread out the required amount of 
cement on top of the prepared 
ground. An easy way to gauge your 
cement spread is to mark off the area 
into grids of the size called for in the 
table. Choose their dimensions to fit 
into those of your project, keeping 
them as close to square as you rea- 
sonably can. For example, to get a 
10-percent cement content in a 5"- 
deep pavement, according to the ta- 
ble you’d need one standard 94-lb. 

[Continued on pa fie 138 1 



Tests help you get a proper mix for your soil 




For cheapest yet most effective mix 

for your soil, make samples with varying 
l percentages of cement. A good mix hard- 
i ens in a week, "rings” when struck. 



Shovel test checks mix depth, uniform- 
ity. Dig scattered holes around tilled area 
and measure to point where color chang- 
es. Check sides for even-color blend. 



Hand-squeeze test: When sample can 
be squeezed into a lump, then broken in 
two without crumbling, moisture content 
is right. Smooth with rake and board. 
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Two Rooms from One — 

with a Working 



It's a privacy partition . . . 
wardrobe . . . bookshelf . . . 
closets for linen and storage 

By LOUIS HOCHMAIM 

DRAWINGS BY CARL DE GROOTE 



I f you’re making do with a less- 
than-ideal older home, you may have 
a problem similar to mine: rooms 
awkwardly joined by wide openings 
that may originally have had French 
doors— or a long, narrow room that 
could function better as two. 



When I partitioned such a space 
in our home, I designed a two-faced 
functional wall that gave us hand- 
some library shelves on one side and 
a bedroom wardrobe on the other. 

As a bonus, I included several 
compartments for cumbersome items 
such as card and snack tables and 
projection screens. 

The swing-down false front below 
the bookcase is faced with sheet 
brick [see article earlier in this sec- 
tion J, but you could substitute any 
prefinished paneling of your choice. 
I built the entire case of %" ply- 
wood, finishing off the exposed edges 
with veneer tape (l-by-10 lumber 



could be used instead). The ward- 
robe assembly that stands back-to- 
back with the bookcase is framed of 
2-by-2s (plus l-by-2s) and covered 
with Vi" panels; any prefinished 
wall paneling could be used for the 
exposed facing, with ordinary good- 
one-side Vi" plywood for the back. 

Bookcase backing. Note that 
this rear panel does double duty as 
the back of the bookcase, so you’ll 
want to place the good side toward 
the shelves. Note also the back panel 
is doubled at one side to create a 
pocket for the sliding pass-through 
door. The latter hangs from a stan- 
dard track, available from any build- 




Blg opening connected the study and bedroom in the old floorplan. New built-in is shown above from both sides. 



Hardware for wardrobe eases installation of folding doors 



Simple drilling jig, made from scrap 
and clamped to framed-panel doors, 
aligned with opposite sides, assures uni- 
form location of holes for mounting hard- 
ware and keeps bit at right angles to edge 



of door. After drilling, remove jig and at- 
tach pivot pin (second photo). Bracket 
for folding-door pivot is mounted to ^4" 
plywood floor of wardrobe (third photo). 
Top channel for doors is screwed to bot- 



tom edge of rail above wardrobe opening. 
Ceiling of wardrobe (also %" plywood) 
extends across pass-through and linen 
closet (left photo, next page); compart- 
ment above it has its own folding doors. 





Wall 



er’s supply or home center, mounted 
at the back of the bookcase before 
framing the wardrobe. (See Section 
“X”.) I used a sturdy L-shaped 
bracket of %" lumber; if your book- 
case goes all the way to the ceiling 
( instead of butting up beneath a 
door opening, like mine) you’d just 
build this bracket into the rear of 
the bookcase. I bought a louvered 
door (lV8"-by-25"-by-80") for bet- 
ter air circulation. 

Space your bookshelves to match 
the various heights of your books. 
My middle shelf, for example, has 
a clear height of 10 Vi" for conven- 
T Continued on page l'14\ 



Both sides of wall have storage com- Linen closet (left) has big plywood 

partments for general household use. shelves. Card table stores in bookcase. 



I 



WARDROBE 



PLAN 






Three-Channel Wireless 



Wiring your garage light for on-off operation from the 
house is as easy as adding remote control to a table lamp 
(left): Just plug any light into a receiver and the receiver into 
a wall outlet. Existing house wiring makes connection. 



IMPROVE YOUR HOME 

Remote on /off control 
without additional wiring 
— just plug it in 



One-transistor transmitter supplies 
all three channels to receivers. Keep wir- 
ing short and neat to avoid possible shorts. 
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By WILLIAM J. HAWKINS 

PS Electronics Editor 

T urn the garage spotlight on and 
off from inside the house? Turn off 
a lamp from another room? Operate 
your outdoor lighting from your pa- 
tio lounge? Tough jobs if you must 
run connecting cables through walls, 
around beams, and underground. 
Expensive, too. And, when you’re 
done, you’re “wired in” to a perma- 
nent installation with no flexibility. 

Eliminate the wires, however, and 
you’ve eliminated most of the work, 
cut costs— and you own an on-off 
switch that goes with you. Control 
from the patio? Sure, but you also 
have on-off operation from any oth- 
er part of your home. No new house 
wiring is needed— just plug the unit 
into the nearest AC outlet and you 
can control three appliances indiv- 
ually from one remote switch. 

The wireless switch has four ba- 
sic components: one three-channel 
wireless transmitter and three wire- 
less receivers. You just plug the re- 
ceivers into convenient AC outlets 
wherever they’re needed. 

The transmitter simply injects 
one of three tones— depending on 
the button pushed— into your exist- 
ing house wiring. Each receiver, in- 




dividually tuned to one of these 
tones, actuates when its tone is de- 
tected on the line, alternately turn- 
ing your lamp, hi-fi, TV— whatever 
you’ve plugged into it— on and off. 

Construction. As you can see 
from the pictorials, all components 
fit on a perforated board, and each 
receiver and the transmitter mount 
into a l I /2"-by-3"-by-4" plastic box. 

The neon bulb in the receiver 
must be positioned against the front 
of the photoresistor as shown. The 
neon light accomplishes two impor- 
tant functions in the receiver: 

• Alone, it acts as a built-in tim- 
ing indicator. After you’ve construct- 
ed the receiver, simply tune the in- 
put coil to light the bulb. 

• In conjunction with the photo- 
resistor, the light acts as a photo- 
coupler to actuate the relay. This 
cuts down the number of parts need- 
ed to operate the relay circuit. But 
since the photoresistor is sensitive to 
light, you must make sure it sees 
only the light from the neon bulb. 
This is easily done by making the 
box as light-tight as you can. 

Although all components are 
standard we’ve made them available 
as a complete package, including 
hardware, through Williams Elec- 
tronic Supply, 1863 Woodbridge 
Ave., Edison, N. J. 

Prices are $11.90 for transmitter 
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WIRELESS 

TRANSMITTER 



KNSMITTEK > 

Cl, C2 — 0.02 mfd disc capacitor ? 
C3 — 0.05 mfd disc capacitor 
C4 — 20 mfd @ 150V electrolytic 
capacitor 

R1 — 12.000-ohm, l / 2 w resistor 
R2 — 8.200-ohm. >/ 2 w resistor 
R3 — 750-ohm, 5w resistor 
R4 — 400-ohm, 5w resistor 
LI — 750uh choke 
L2 — 420uh choke 
L3 — 200uh choke 
D — Diode 1N547 or eq. 

0 — Motorola HEP S3020 or eq. 

S1-S3 — SPDT large pushbutton 
(N.C. not used) 

Misc. — Perf. bd.. pins, trans. 
sock., line cord, box, cover 




Switch — Use It Anywhere 



and $13.90 for receiver, postpaid. 

All the receivers are identical ex- 
cept for the capacitor Cx on the 
drawings. This capacitor, along 
with the slug-tuned coil L, deter- 
mines whether it is receiver one. 



two, or three. If you wish a particu- 
lar receiver to actuate when you 
push number one on the transmitter, 
for example, use a 0.02 mfd capaci- 
tor for Cx. If you want it to respond 
to button number two, however, use 



a 0.01 capacitor. Similarly, for num- 
ber three use a 0.005 mfd capacitor. 

Tuning is simple. With both the 
transmitter and the receiver plugged 
into an AC outlet, intermittently 
f Continued on page 121 1 
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Graco airless spray gun can paint this whole room in 30 minutes. 




No tussle — the rental sprayer weighs 85 
pounds, and the handle extends so you can 
wheel it around. Important: Be set to go when 
you're renting by the hour. 



Big Pump That 
Speed-Paints Your 

House By E. F. LINDSLEY 



Fast? Just picture 2500 psi pushing 
out a half-gallon of paint a minute 



irless spray painting will let you lay on nearly half 
a gallon per minute of almost any paint or surface coat- 
ing you can name. There’s almost no fog or fuss, and 
no big compressor such as you’d need for air sprav. 

You can rent an airless paint rig for about $30 a 
day. The rental agency. True- Value Hardware, takes 
care of post-painting cleanup and delivers a rig ready 
to go. You also get a short course in airless painting. 

You’ll have to learn some new rules. Rule number 
one: Never, but never , put your finger or hand over the 
discharge nozzle. And never point the gun at your face 
or eyes. In fact, the Graco spray gun has a safety lock 
on the trigger to prevent accidents. There’s no kidding 
about the 2000 to 3000 psi that drive the paint out 
through a .021" hole in the carbide nozzle. It could 
inject paint right into your finger. 



And you’d better have your hand moving when you 
pull the trigger or you’ll pile paint in one place. After 
I learned to start hand movement and trigger pull to- 
gether, I tried sweeping the gun on a level course 
over a path about 8' wide. In a series of half-lapped 
passes, I covered an 8'-by-8' wall in 30 seconds! 

After the basic preparations, you should be able to 
cover a normal house wall and overhangs in a few 
hours. For a basement, with the pump unit sitting in 
the middle of the floor, 30 minutes or less should do it. 

Airless spraying is not intended for fine automotive 
finishes, although there’s no problem in handling any 
finish. Here are the clear advantages: eight to 12 times 
faster than a brush; heavier coating; great for rough 
masonry or shingles; little fogging, even inside; pump 
doesn’t need overnight cleaning. 

Disadvantages? Everything must be ready before you 
start; the high-pressure hazard is real, but not risky; 
masking and protection around windows and hardware 
take time, require touchup later. 

Basically, the unit offers a %-hp motor that drives 
through reduction gears to operate a crank and piston 
within a cylinder. When you start painting, you throw 
a pickup hose and strainer into the paint-supply buck- 
et. The pump shoves the paint through a pressure regu- 
lator (normally set for 2500 psi), and if the set pres- 
sure is exceeded, the motor cuts off. Thus, when you 
release the trigger, the motor stops immediately. 

If you can’t find a local renting agency, write Graco, 
Inc., Box 1441, Minneapolis, Minn. 55440. BE 




Dropping pickup in paint bucket 

starts you off. Just let it feed through and 
you're ready to go. The paint goes on at 
nearly a half gallon a minute. 



Carbide nozzle (foreground) can be 
changed to control the flow, match needs 
of different paints. The spray gun can 
handle 5000 pounds; has a safety lock. 



Screen prevents passage of sludge 

and any foreign matter (although, of 
course, paint should be clean). Screen 
is easily removed for cleaning. 
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UNDER-CABINET SPICE RACK 



My wife likes to keep a variety of spices handy, and 
she prefers to leave them in their original containers, 
since these are usually better dispensers than those stan- 
dardized spice-rack units. But storing these odd-shaped 
little cans and jars in a cupboard proved impractical. 
In digging through them for the spice needed, she usu- 
ally sent others cascading onto the counter below. 

So I designed this shallow pull-down tray that snugs 
up under the cabinets. It’s hinged along the rear edge, 
with folding supports at each end that hold it for eye- 
level selection without letting it swing down enough to 
spill the contents. Match the tray length (and finish) 
to your cabinets; compartmentalize it to take the spices 
you normally keep on hand. A simple catch or hook 
holds the tray closed. Full counter space is then usable 
and the rack is virtually unseen .— Jerry Van Dyke 



No-Space Can Storage 
for Kitchens: Two Ideas 



BEHIND-DOOR PANTRY 



In today’s overcrowded homes, it’s 
a bonus if you can utilize space you 
didn’t know you had. Does your 
kitchen door open against a comer? 
If so, what possible use is that wall 
space— scarcely deeper than the 
jamb trim? It was going to waste in 
our kitchen, yet we were short of 
food cupboards. So I tucked in this 
canned-goods rack, the same width 
as the door panel. 

The fact that the rack is only one 
can (or bottle) deep is a plus— you 
can inventory your stock at a glance. 
Details I’m proud of: 

• That open shelf creates a recess 
at doorknob height so the door still 
opens fully. 

• Since no protruding pulls were 
possible I used touch-type latches. 

• No need for a space-stealing back 
panel— screw the rack directly against 
the wall with cleats or metal angles. 
—Don Kirk 
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Sanding edges smooth and to a perfect 90- 
degree angle is a snap for the Edge-A-Neer. 
Loosen wingnut on adjusting bar and you can 
adjust the table to any angle you choose. 



Sand inside radii with a belt 
sander? Adjust belt to overhang 
round bar mounted to sander; at- 
tach table across rotation plane. 



EDGE-A-NEER 

If you own a Rockwell 153 belt 
sander, or a Stanley, Millers Falls, 
Craftsman, or Makita, you’re in 



luck. All these 3"-by-21" sanders will 
take the Edge-A-Neer, a new attach- 
ment I’ve become attached to over 
the past few months. Bolt the Edge- 
A-Neer to any of these sanders and 



you have a tool that combines the 
precision of a stationary bench san- 
der and the flexibility of a portable. 
Some of the jobs it has done for me 
include: 

• Door sanding. Sanding door 
edges on a stationary tool is tricky. 
The door is too bulky to handle. 
With the Edge-A-Neer, you clamp 
it in a vise and guide the sander 
over it. Lots easier, and you get pre- 
cise 90-degree edges— or any angle 
you want. 

• Countertop trimming. The tool 
will put a perfectly smooth edge on 
a countertop or tabletop. It leaves 
behind an ideal surface for laminates 
and veneers. 

• Power planing. I use the tool to 
“power plane,” especially handy on 
end grain; it won’t chip the wood. 

The Edge-A-Neer is well made. 
The main body is polished cast alu- 
minum. The adjusting table is faced 
with plastic laminate. This provides 
a smooth surface that can’t scratch 
your work. Attachment or removal 
takes about a minute. Adjustments 
of table angle take only seconds. 

The attachment is made by C.B. 
Enterprises (7701 Telegraph Rd., 
St. Louis, Mo. 63129) and $79.95 
will get you one.— A. J. Hand 



Two Tools That Sand Away 



SAND-O-FLEX 

I used to hate the job of sanding 
any irregular, contoured surfaces— 
things like moldings, carvings, and 
spindles. Now, I actually enjoy it. 
The reason is Sand-O-Flex. This lit- 
tle sander works better than you 
have a right to expect it to. 

Sand-O-Flex is a rotary sander 
you chuck in your drill or drill press. 
Eight tufts of stiff bristles around its 
rim force strips of sandpaper into 



nooks and crannies, around ridges 
and protrusions. It reaches every- 
where, leaving behind it a surface as 
smooth as you can sand by hand. 
And it does so in about a tenth of 
the time you’d spend hand sanding. 

I’ve used it on hardwood and soft. 
The results are always outstanding. 
Examples? The Sand-O-Flex took off 
all tool marks on a hand-carved bird 
in about five minutes, leaving the 
pine wood ready for paint. It did 
the same for maple salad servers. 



I used it to clean the old finish off 
carved furniture legs, and I now al- 
ways touch up my router and shaper 
work with the tool. It works well on 
metal, too. 

Sand-O-Flex comes in several 
sizes, but kit 35 is best for home- 
shop use. This $20 kit includes the 
sander, refills, and an adapter to 
chuck the little tool in your drill. 
You can buy it at stores or from 
Merit Abrasives, 201 W. Manville, 
Compton, Calif. 90224.— A. J. Hand 




Tucked into Kit 35 is sander, adapter 
spindle, and abrasive refills. Refills come 
in two types, scored and unscored. 
Scored type conforms best to work. 



To load refills remove cover and insert 
strip ends into slits in the rim. Replace 
the cover and turn it to wind in the 
strips to correct working length. 



On large work, use the sander in a por- 
table drill. As abrasive strips wear, just 
feed out fresh abrasive and snip off the 
old. This takes just seconds. 
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Want a stationary belt sander? Bolt 
the sander to a solid worksurface. Here 
the Edge-A-Neer table has been set to 
sand a perfect 75-degree angle. 




Attachment comes off in about a min- 
ute, to return your belt sander to its orig- 
inal work mode. Shown here— Rockwell's 
153, a perfect mate for Edge-A-Neer. 

Problems 




On small work, it's easier to chuck 
sander in a stationary tool, and hold the 
work. The sander won't grab the work, 
and won't hurt if it hits your fingers. 



PERSONAL-USE REPORT 

A No-Brush, 
No-Sand Way 
to Refinish 

Hope's Refinisher and tung oil 

work very well on small jobs. For a 
major job, though, says Hand, you'll 
save time using the slop-on, hose-off 
speed of a water-wash remover. 




A new finishing-refinishing system 
that is unique and remarkable is 
making its way into paint and var- 
nish outlets. The name is Hope’s. 

It’s remarkable because the re- 
mover— the Refinisher— is pure sol- 
vent; no waxes, thickeners, or sapon- 
ifiers— no gooey mess. You pour a 
little in a pan, dip a wad of steel 
wool into it, and swab the old finish. 
Gradually it softens and loads the 
steel wool. Dip and squeeze the steel 
wool in the solvent, it drains clean, 
and you go on with your work. You 
end up with beautifully bare wood. 

Pour the used solvent back in the 
can. The solids settle out and you 
can use the liquid over and over. 

It’s unique because the refinishing 
material is pure tung oil, the tough- 
est, most water-resistant and wear- 
resistant of all the oils used in wood 
finishing. 

I tried tung oil side by side with 
leading brands of penetrating finish- 



es using other oils and resins and 
found some notable differences: 

• Pure tung oil gives a slightly 
darker, richer color to the wood, ac- 
centing the grain. 

• When you wipe it off (in the 
standard swab-on, let-stand, wipe- 
dry process), the tung-oil finish is 
ready for use immediately. 

• The “build” is almost zero, giv- 
ing you great wood textures. Suc- 
cessive coats— up to three— increase 
the soft luster slightly without filling 
the textures. 

• Resistance to such things as 
alcoholic beverages is remarkable. 

• Sloppiness is almost nil. 

The new refinishing products are 
made by the Hope Company (Hope 
Finnegan, prop.), Box 25-A, Ches- 
terfield, Mo. 63017. If your dealer 
doesn’t have them yet, Hope will 
mail them to you postpaid, at $6 a 
quart for the remover, $4 a pint for 
pure tung oil .— Jackson Hand 




Before and after: The finish on the finisher and finished with Hope's tung 

tabletop above had just about everything oil swabbed on with a cloth, the natural 

wrong with it. At right, after Hand wood shows through. Excellent color and 

stripped the old finish with Hope's Re- sheen, he reports. 




Refinisher's solvent action combines and continue swiping away until the 
with gentle abrasion of fine steel wool wood is clean (right). The Hope process 
to dissolve the old finish (left). You dip is not intended for paint — only for lac- 
and squeeze the steel wool in the solvent quer, varnish, or shellac. 
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EXPANSION 

JOINT 



LEFT 
END CAP 



DOWNSPOUT 



DOWNSPOUT 

STRAP 



PVC CEMENT 




They're lightweight, easy to install, 
and never need maintenance 

Vinyl Gutters: A Real 



Complete line of vinyl gutter compo- 
nents is shown above. Before you start 
work, sit down and lay the whole job out 
on paper. Figure out a shopping list, and 
get a little extra gutter so you can prac- 
tice cutting and joint techniques. 



I he old wooden gutters on my 
home were in bad shape. The joints 
leaked, the wood was failing, and the 
paint was peeling. When local con- 
tractors quoted me prices of almost 
$700 for a complete replacement with 
their best aluminum gutters, I decid- 
ed to tackle it myself . . . with vinyl. 
Materials cost me $190, and the job 
took about four working days. 

Why vinyl? Although it costs al- 
most 30 percent more than heavy- 
duty aluminum, vinyl has advantages 
that— for me— outweighed the price 
difference. Vinyl gutters are easy to 
install, and maintenance-free. They 



can’t rust or corrode, pit, dent, stain, 
or conduct electricity. All the compo- 
nents come in white only, but you 
can coat them with any latex paint. 
Gutter lengths are 10, 16, or 21 ft.; 
downspouts 10 ft. only. 

If you’re considering vinyl, write 
Bird & Son, E. Walpole, Mass. 02032. 
Ask for their solid-vinyl-gutter in- 
struction manual, and the name of 
your nearest dealer. The manual is 
a big help, but I used a slightly dif- 
ferent method of making joints, and 
less pitch than recommended. I 
learned these tricks from a contractor 
who specializes in vinyl gutters. IH] 





1 Remove your old gutters — if you're 
doing a replacement job. Metal gutters 
can be pried off with a wrecking bar, 
wooden gutters should be split and pulled 
off in pieces. Work carefully to avoid 
damaging the fascia. 




2 Cracks and holes in the fascia 
boards should be filled with wood 
putty. Then sand, prime, and paint before 
beginning installation. Replace any fascia 
that's rotting, or that was damaged be- 
yond repair by the gutter-removal process. 



3 Basics for gutter work include 
blind rivet tool and rivets, PVC prim- 
er and cement, plus components required 
for your installation: inside corner, collec- 
tor box or outlet tube, connector, end 
caps, expansion joint, hangers. 
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Copyrighted 





4 If cuts are required, use miter box 
and fine-toothed saw. Insert wooden 
filler blocks into the gutter to keep it 
from flexing and chattering. Whenever 
possible, try to connect the factory cuts; 
your joints will fit better. 



You can use a saber saw to speed 
your work on non-butting cuts. These 
include cuts for end caps and corner 
pieces. These cuts needn't be as smooth 
as cuts for butt joints, but for clean work 
use a fine-tooth blade. 



6 Three steps in installation of out- 
let tube are shown above. Scribe out- 
line of tube on gutter, drill corner 
holes, cut opening, and cement tube in 
place. The ready-made outlet boxes do 
the same job with a lot less work. 



Do-It-Yourself System By ARTHUR GLOWKA 




9 Hangers go up like this: Tempo- 
rarily nail outlet boxes in place, aligned 
with existing downspouts. Then use a 
taut line to align hangers. Bird recom- 
mends Vi"-per-foot pitch, author used 
less. Put hangers on 18" centers. 



7 Good joints are made by wiping 
gutter ends and connector with PVC 
primer. Then run a liberal coat of cement 
on outside of connector, place it inside 
the joint, lapping both pieces equally. 
Clamp and let set for 30 minutes. 



8 Pop rivets instead of clamps are 
recommended by Bird, but author 
used clamp trick on advice of a local gut- 
ter contractor. After letting joints set au- 
thor then drilled and riveted. He says his 
joints are stronger than gutter. 




Adjust final position of collector 
1^# boxes. Then, using elbows and 
downspout pipe, fabricate the piece that 
runs under the soffit. If your existing 
downspouts are in good condition, use 
them. Otherwise, replace with vinyl. 



dd Cut connected gutter sections 

I I only after measuring run and allow- 
ing at least 1 " to extend into each col- 
lector. Snap gutters into hangers. Gutters 
must float freely on hangers without bind- 
ing to allow for expansion/contraction. 



4 Use scrap vinyl to make crickets 
Ifc if needed. Crickets will prevent ex- 
cess water from overpouring gutter at lo- 
cations of high-water runoff. Shown above 
is a cricket at one such location, a valley 
where two roof lines meet. 
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New High-Style Hinges 
Make This a Store-All Table 



Without visible screws or 
barrel, sculptured hinges 
dress up four storage bins 

By AL LEES 

DESIGNED BY GARY GERBER 

well-designed cocktail or coffee 
table should do more than provide a 
place to rest refreshments. It should 
corral the clutter of your living 
room or den by offering tuck-away 
storage compartments. But this func- 
tion calls for multiple hinges, and 
the project would bristle with bar- 
rels, pins, and exposed screws if you 
used conventional hardware. 

When we first saw Homecraft’s 
new cabinet hinges we asked indus- 
trial designer Gary Gerber to use 



them as a design element in creating 
a storage table that could take its 
place in any living room. The hinges 
have no visible pivots or screws to 
mar their richly sculptured patterns. 
They’re easily back-mounted on 
standard % "-lip doors by drilling 
two holes through the panel to take 
protruding screw sockets. An ab- 
breviated hinge base, completing the 
exclusive integral-pin construction, 
is blind-mounted to the doorframe. 

(If the Sculpture line isn’t yet 
available at local stores, write for a 
brochure from Gries Reproducer 
Co., 400 Beechwood Ave., New 
Rochelle, N.Y. 10802.) 

Construction of our table is delib- 
erately simple. We chose mahogany- 
faced plywood (with matching veneer 
tape) and Baroque-pattern hinges 
and pulls in silver finish. 

We cut cabinet parts to the sizes 



shown (except doors, which we fitted 
last) and did all grooving prior to 
assembly. If you don’t own a dado 
head, cut the grooves with repeat 
passes on a table or radial-arm saw, 
and clean up with a chisel. 

Screw the 2" pedestal to the par- 
ticleboard base before attaching the 
cabinet assemblies. Apply filler strips 
to both edges of the base, between 
these cabinets, to bring the open cen- 
ter section to full 20" width. These 
strips will be hidden by veneer tape 
on their sides and by the black plas- 
tic laminate used to face the exposed 
center recess. 

This laminate is applied with con- 
tact cement, as on a countertop. For 
fitting ease, apply the laminate be- 
fore the cabinets are anchored. 

The acrylic top (which could be 
plate glass, if easier to find) is held 
in place by its weight alone. DU 



SHELF (ADJUSTABLE):.. 



RAIL: 

, %" X IV." X 15 Vi” 
1 (8 REQD) 




MATERIALS LIST 



W HARDWOOD PLYWOOD 

2 Pedestal end: 2" x 16" 

2 Pedestal face: 2" x 56" 

4 Side: 14>/ 4 " x 19>/ 4 " 

8 Frame stile: 2 Vi" x 15" 

8 Frame rail: l 1 /*" x 15 Vi" 

2 Top: 16 Vi" x 18Vi" 

4 Front door: 8" x 13 Vi" 

2 Rear door: 6 3 /4" x 16Vi" 

% PARTICLEBOARD 

1 Base: 18 Vi" x 60" 

2 Attached shelf: 6 Vi" x 9" 

Vi HARDBOARD 
2 Partition: 13 Vi" x 17V 4 " 

Vi" PLEXIGLAS 
1 Top: 20" x 60" 
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SIDE: 3 / 4 "x 14Vi"x 19»/«" 
(4 REQD) 



y 4 ” PLYWOOD EXCEPT WHERE NOTED. 
ASSEMBLE WITH WHITE GLUE, CLAMP 
UNTIL SET, APPLY VENEER TAPE TO 
ALL EXPOSED EDGES 



DOOR: 3 / 4 " x 8" x 13 Vi” 
3/ e " RABBET, 3 SIDES 
(4 REQD) 



Copyrighted material 





Generous storage compartments at out of sight. Deeply embossed hinges kitchen cabinets and bath vanities. About 

each end keep bulky items handy but are for % "-offset doors, like those on $2.50 a pair in choice of antiqued finish. 





Two cabinet shells are identical. As- 
semble face frames, then glue side pan- 
els into precut dadoes. Slip in partition. 



Exposed plywood edges are masked 
with matching veneer tape after assembly. 
Let glue set, trim flush with sharp knife. 





Troubleshooting Your Car's 



Test your knowledge of 
starting systems with this 
quiz — seventh in a series 

1 Engine locks up 
when cranking 

Until a few days ago your three- 
year-old car started easily. But now 
there is a strange hesitation during 
cranking when you first start the car 
in the morning. The engine actually 
stops turning for a couple of seconds 
while it’s being cranked, as if some- 
thing is binding the pistons in the 
cylinders. Then it overcomes the re- 
sistance and continues to crank, and 
starts a few seconds later. There’s 
no problem with how the car runs— 
only that mysterious hesitation dur- 
ing the morning’s first start. 

The obvious first suspect is the 
battery, but it tests fine at your lo- 
cal service station, and the cables 
and connections are clean and tight. 
The station even checks the current 
draw of the starter, but it’s within 
limits. And the cranking speed is 
just as fast as it should be. 

It’s possible the starter teeth could 
be hanging up on the flywheel, so 



you remove the starter to inspect the 
teeth on the drive, looking through 
the starter mounting hole while you 
turn the engine over to inspect the 
flywheel teeth. But everything here 
is in good shape. 

An inspection of the starter sol- 
enoid shows the contacts are good, 
so there’s no chance of trouble there. 
You are positive the starting sys- 
tem is in good shape, but still the 
engine is having trouble cranking on 
that first start in the morning. 
Where else would you look? 

2 Slow cranking 
every time 

Your car, old as it is, still starts, 
but only after much labored crank- 
ing. It sounds as if the starting mo- 
tor is turning the engine very slowly, 
and the situation seems to be getting 
worse. The battery, cables, and the 
rest of the starting system are in 
good shape. So you know the trouble 
must be in the starter. 

A teardown of the starter shows 
worn brushes and a considerable 
amount of the copper brush metal 
all over the brush holders. You have 
the commutator turned, and the ar- 



mature checks out fine. The field 
windings are in good shape, so you 
replace the brushes and the starter 
looks brand-new. 

Unfortunately, looks don’t mean 
everything, because you still have 
the same problem. The new brushes 
didn’t help a bit. It seems as if the 
starter is dragging on something. In 
desperation, you take the starter to 
an electrical-expert friend of yours. 
“Take it apart and let me see the 
armature,” he says. 

When you hand him the arma- 
ture he points to the side of it and 
says, “There’s your problem.” 

What exactly is he pointing to, 
and how does it indicate what the 
trouble is? 

3 Slower and slower 
cranking 

You know that corroded battery 
cable clamps can affect starting, but 
your car has a corroded battery hold- 
down nut, and that doesn’t worry 
you enough to do anything about it. 
Also, one battery cable is old enough 
to have lost its insulation, but it has 
been taped to protect it. You figure 
that’s okay, too. Then, surprisingly, 



Think you've got the answers? Check here to 
find out how right you are 



^ Problems inside the engine can 
■ put a load on the starting system 
that it can't handle. In this case, 
the cause is probably hydraulic or 
hydrostatic lock, caused by coolant 
seeping into the combustion cham- 
ber overnight through a leaky head 
gasket. When the piston rises on 
the compression stroke during 
cranking, the uncompressible cool- 
ant stops the piston momentarily, 
until the coolant can leak past the 
rings. 

Because it takes several hours 
for the coolant to trickle into the 
combustion chamber, the only start 
that is affected is the first one in 
the morning. 

Fixing the leak can be easy or 
tough. First try a thorough draining 
and flushing of the cooling system 
to get rid of the old antifreeze, 
which has a tendency to "creep" 
through small voids. Then add an 
antileak preparation, without any 
antifreeze. If the antileak works, 
you can drain the system and add 
antifreeze. 



If the antileak doesn't work, the 
only solution is to remove the cyl- 
inder head and replace the gasket. 
At the same time check for a 
cracked head. While the head is off, 
an automotive machine shop should 
check the head for warping, and 
resurface it if necessary. Also drain 
the oil and change the filter, be- 
cause the oil may have become 
diluted. 

O He is pointing to marks on the 
“ side of the armature caused by 
its rubbing on the field pole shoes. 
The rubbing comes from worn 
bushings or bearings in each end of 
the starter. When the starter is try- 




Armature rub marks usually cannot be 
seen as easily as those in this photo. But 
by looking carefully, you'd be able to 
spot them if they were present. 



ing to crank the engine, the arma- 
ture drags on the pole shoes and 
reduces cranking speed. Replacing 
the bushings or bearings is all that 
is necessary to fix it. 




When a wing nut is corroded and a 

battery cable is worn this badly, clean 
the nut and replace the old cable. Don't 
give trouble a chance to happen. 

3 If the current can't get out of 
the battery, and all connections 
are clean and tight, then the bat- 
tery cable must be at fault. In this 
case, corrosion has probably eaten 
into the taped cable, gone inside 
the cable clamp and destroyed the 
bond between the cable and the 
clamp. The cable will look good 
after cleaning, but its conductivity 
will still be almost zero. 
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STARTING SYSTEM By MILES SCHOFIELD 



your engine’s cranking speed begins 
to slow down. 

So, on a Saturday morning you 
get out the baking soda and the 
garden hose to do a cleanup job. 
You even take the cable clamps off 
the battery posts and scrape them 
until their surfaces are bright and 
shiny. When it all goes back togeth- 
er, the top of the battery is as clean 
as a new car. Of course, the taped 
cable is still there, but you figure 
there’s nothing wrong with that. 

After all that work, the cranking 
speed is still slow, and getting slow- 
er. Even the headlights are affected, 
they’re getting dimmer as the days 
go by. You obviously are not getting 
enough current. The battery is in 
excellent shape— practically brand- 
new— and all the connections are 
clean and tight. 

What is the most likely cause of 
your continuing problem? 



4 Sluggish cranking 

Sluggish cranking rarely happens 
overnight. It usually occurs gradual- 
ly, and by the time you notice it, 
the cranking is likely to be so slow 
the car will hardly start. When your 



engine becomes a slowpoke at crank- 
ing, you do a thorough job of check- 
ing the battery, the starter, all the 
switches and solenoids, and the bat- 
tery cables. 

After all that, your engine still 
cranks much slower than it should. 
You hit the starter again, as you 
have several times in the last few 
minutes, and the slow grind of the 
engine is exasperating. Then, just by 
accident, you happen to touch one of 
the motor-mount bolts. It’s warm, 
much warmer than any other metal 
near it. What does this mean, and 
where should you look for the cause 
of the slow cranking? 



5 Engine starts and dies 

You go out one ordinary morning 
expecting to be on your way to work 
with a turn of the key, but the en- 
gine dies as soon as you release the 
key to the run position. You try it 
several times, and you can hear the 
engine running in the second or two 
it takes to release the key from the 
start position. But the moment the 
key is released to the run position, 
the engine dies. 

At first thought it seems as if 



there is something wrong with the 
ignition switch. So you drive to work 
in your other car and pick up a new 
switch on the way home. 

It’s quite a chore getting the new 
switch into place, but you finally 
make it. You turn the new switch 
with great expectations. There is no 
change. The engine dies as soon as 
the switch is released. There is some- 
thing in the electric circuit that al- 
lows the engine to run with the key 
in the start position, but not with 
it in the run position. You check 
your installation of the new switch 
and find it’s okay. That rules out 
the ignition switch as a suspect. 

You check the wiring diagram for 
your car and it shows two primary 
circuits supplying current to the coil, 
the normal circuit being from the 
ignition switch through a primary 
resistor, to the coil. The other cir- 
cuit is only active during starting, 
and it bypasses the resistor to give 
full battery current to the coil. 

It’s obvious, after reading the wir- 
ing diagram, that the engine is run- 
ning on the starting primary circuit, 
but not on the normal running cir- 
cuit to the coil. Knowing this, where 
would you look for the cause of the 
trouble? 



A condition like this can only be 
spotted by using a voltmeter in a 
voltage-drop test. With the meter 
on the lowest scale, one probe is 
placed on the battery post, and the 
other on the connecting post at the 
other end of the cable. While a 
friend turns the ignition key to 
crank the engine, you watch the 
voltmeter. Any reading over 2/10 
volt is excessive, showing high re- 
sistance in the cable. 

A The current that runs the start- 
^ ing motor must return to the 
battery to complete the circuit. 
Usually, the motor mounts are 
rubber, with only a small contact 
area between the engine and the 
car frame, such as a lock washer 
or the shoulder of a bolt. To pro- 
vide a good return path for the cur- 
rent, a ground strap is attached be- 
tween the engine and the body or 
frame. 

In this case the ground strap had 
worked loose, forcing the current 
to return to the battery through the 
motor mounts, which warmed the 
bolts. Cleaning the contact sur- 
faces and tightening the strap will 
solve the problem. 



The trouble is a burned-out pri- 
mary resistor. Some cars have 
the resistor mounted in a porce- 
lain block attached to the firewall. 
Others have a resistor wire built 
into the wire loom. The resistor 
cuts down the primary current 
going to the coil so the coil and 
distributor points won't burn up. 
During cranking, a bypass switch 
built into the starter, the ignition 
switch, or the solenoid sends full 
battery current to the coil for a 
hotter spark. 

Replacing porcelain-mounted re- 
sistors is easy, because they sim- 
ply unbolt and unplug. When the 
resistor in the wire loom burns out, 
the easiest way to fix it is to run 
a new resistance wire from the 
switch to the coil. Disconnect the 
old wire, tape the ends, and leave 
it in the loom. Caution: Don't use 
plain copper wire. Make sure it's a 
special resistance wire with the 
ohms-per-foot specified in the ser- 
vice manual. HS 

4 

A primary rasistor of the porcelain 
variety is usually mounted somewhere in 
the engine compartment. Its wires are 
interchangeable — end for end. 
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ELSINORE 250 SPECS 



Honda's 
Elsinore 250: 

A Potent Two-Stroke 
from the 
Four-Cycle King 



By RAY HILL PHOTOS BY THE AUTHOR 



Streamlined styling adds to Elsinore's appeal. Don't 
let the beauty fool you. This baby's tough. 



quer just about any terrain you en- 



Up in the air or on the 
ground, the 250 handles 
well. Lightweight bike is 
pleasingly sensitive to 
body english. 



^Vbout five out of every 10 motor- 
cycles sold in the U.S. are Hondas. 
And now Honda plans to grab a large 
chunk of a new market— the thou- 
sands of off-road riders who enjoy 
motocross competition. For that, 
they’ve introduced a totally new ma- 
chine, the Elsinore 250. I test-rode 
the hot new bike recently. 

The first thing I noticed when I 



powerful 248cc engine that boots it. 

Although bringing the front wheel 
up easily isn’t usually desirable for 
street riding, for motocross it is: to 
clear obstacles more easily and to 
give greater traction to the rear 
wheel. 

Handling is superb. Brakes are 
excellent, much better than those 
often found on motocross machines. 



Engine 


2-stroke, single-cylinder 


Displacement 


248cc 


Bore and stroke70mm x 64.4mm 


Transmission 


5-speed constant mesh 


Clutch 


Wet, multiplate 


Brakes 


Internal expanding shoe 
Front: telescopic fork 
Rear: swing arm 


Suspension 


Tire size 


Front: 3.00-21, rear: 
4.00-18 


Ignition system 


Flywheel magneto 


Starting system 


Kick 


Wheelbase 


57.1 in. 


Dry weight 


214 lbs. 


Overall length 


84.3 in. 


35 in. 


Seat height 


32.7 in. 


Fuel capacity 


1.8 gal. 


Color 


Metallic silver 



twisted the throttle was that the 
front wheel was two feet in the air. 
Yep, doing a wheelie with the Elsin- 
ore is as easy as falling off a log. 
That’s partly because the machine is 
the lightest production motocrosser 
in its displacement category (214 
pounds dry), and because of the 



The two-cycle engine? Well, it’s 
painted black for better heat dissipa- 
tion, and it accelerates like a bat. 

The gear ratios of the five-speed 
constant-mesh transmission are even- 
ly spaced. This, combined with the 
bike’s light weight and strong power 
plant, means you’ll be able to con- 



counter. 

The Elsinore 250 is an excellent 
motocrosser. My only complaint is 
that the engine’s power band is a 
little narrow. I had to keep the rpm 
up for optimum performance. If 
you’re in the market for a motocross 
machine, look at this one. BE 



Heavy-duty front forks are long-trav- 
eling to help absorb the bumps. Front and 
back fenders are made of tough plastic 
to decrease the weight. 



Finned reservoir on each rear shock 
helps to dissipate heat from the shock 
fluid. These shocks are easily refillable 
for quick maintenance. 



Honda's first two-cycle engine is an 

excellent performer. Quick starts and 
rapid acceleration are prime character- 
istics of the power plant. 





One of these will 
make a Browning Man out of you 





NEW Liege 1 2 gauge 
$472.50* 



'Suggested retail 



Our records show that more than half of the people who 
buy a Browning shotgun, buy it because they own or have used 
a Browning gun before. In the case of the Browning Automatic- 
5 the figure is 58%. For the Browning Superposed the figure is 
72%! (These figures are from our 1972 survey.) 

That says a Browning speaks for itself. Once you shoot 
one and see one in action, you want one. After you buy one, 
you find yourself buying another. Most Brown- 
ings aren't sold in a store. They’re sold in a duck 
blind or in a corn field. 

All of this is a pretty in- 
telligent reason for you to 
buy your first Browning. 

Consider the Automatic-5. 
The first shell you thumb into the magazine is instantly whisked 
to the chamber. When you work the action, you get that 
smooth, solid operation that comes only from machined, prop- 
erly heat-treated steel. Its sharp sighting plane makes it easy 
to "hit" with this gun. The Auto-5 is a "shooting machine" that 
never gets out of tune. It's a gun you'll never part with. 

Do you like a side-by- 
side? Then the B-SS is your 
gun. With automatic ejec- 
tors, automatic safety, full 
beavertail forearm, and 



Auto- 5 12, 16 or 20 
gauge and Magnum 1 2 or 
20 gauge from $244.50* 



B-SS 1 2 or 20 gouge 
$257.50* 



perfect between-the- hands balance. It's a sweet handling 
gun. Everything about it says, "let's go hunting." 

Or look at our new over and under, the Liege (pronounced 
lee-age). This is a rugged, new Browning with a single selec- 
tive trigger, automatic ejectors and new design. The upper 
barrel is nested into a V-junction cut into the lower barrel block 
creating an extremely strong, bar- 
rel union. Special beefed-up ejector 
trip rods cock the hammers, as well 
as "fire" the ejectors for an effi- 
ciency of working parts. 

Shoot a Browning this season. 
You'll probably shoot two next 
season. 



New Browning "Power- 
Rated " Shotgun Shells make 
selecting the right 
load o snap! 



Write for our free 1 04-page , full color 
catalog on all Browning Guns, Ammunition, 

Clothing, Boots, New Camping and Back- 
packing Equipment, plus 9 pages of val- 
uable shooting tips. Browning Dept. 536, 

Morgan, Utah 84050. In 
Canada: Browning Arms 
Co. of Canada, Ltd. Copy- 
right © Browning 1973. 



Browning. 






n J/8" STAPLE 

lor fastening light 
insulation, roofing papers, 
•lactrical wires, weather- 
stripping. wire mesh. etc. 



1/2" STAPLE 

L L for tacking under 
layments for carpets, porch 
screening, felt stripping, 
canvas, fiberglass, etc. 



TRY IT-SEE FOR YOURSELF! 

Available al HARDWARE • LUMBER • BUILOING MATERIAL 
• STATIONERY • VARIETY and Ollut Retail Outlets 

ARROW FASTENER COMPANY . Inc. 
Saddle Brook. New Jersey 07663 



SHOOTS ^ ^ 

A STAPLE 

Wherever You'd Drive A Nail! 

FASTER . . . BETTER . . . CHEAPER! 



HEAVY DUTY 

STAPLE GUN 



MULTI-PURPOSE 8-PIECE 



STAPLE GUN KIT 



A PERFECT GIFT 
ITEM for Christmas, 
Father's Day, 
Birthdays and other 
special occasions. 



ONLY $2125 



fT 



S/16" STAPLE 

for tacking metal 
lathing, cornerite. wire fenc- 
ing, roof coverings, insula- 



0 : 



CEILTILE 

staple • especially 
made for safe, secure instal- 
lation of ceiling tile. 



n 



1/4" STAPLE 

for tacking win- 
dow screening, shelf papers, 
closet linings, window 
shades, draperies, etc. 



ns 



STAPLE 

for tacking light 
upholstery, leatherettes, cor- 
nices. quilting for closets, 
wall decorations, etc. 



Atomic Energy Safety 

[Continued from page 81] 



But there have been more specific 
incidents that brought the AEC into 
action. Take the incident of the mis- 
placed steam lines, which started 
with an anonymous letter telling the 
AEC that the Northern States Power 
Company’s incomplete Prairie Is- 
land plant in Minnesota had a 
steam line running through a build- 
ing that contained safety equipment 
and also under the control room; a 
break in the line at those points 
could knock out equipment and op- 
erators. Following up the lead, AEC 
found the same situation in several 
other reactors. Eventually, AEC 
asked those utilities to prove that 
safety-equipment buildings were pro- 
tected against such accidents. 

And then there is the whole issue 
of valves. Every nuclear plant con- 
tains between 600 and 1000 valves, 
and the performance record is far 
from perfect. According to a 1972 
AEC report, faulty valves caused 
approximately one coolant release in- 
cident (albeit minor ones) for each 
two reactor-years of operation. 

Perhaps the most extensive test of 
AEC’s quality-assurance program in- 
volves valves. It began in 1970, when 
an AEC inspector asked a utility for 
the documents attesting to the qual- 
ity of several valves. The utility 
found it didn’t have some docu- 
ments, and that the documents that 
were available indicated that some 
valves were not up to specification 
thickness. Eventually, AEC learned 
that the required documentation was 
missing for 10-20 percent of all 
valves in nuclear plants. A following 
program resulted in most licensees’ 
correcting the situation. 

To James Henderson, chief of 
AEC’s construction branch, and other 
AEC regulatory officials, the valve 
incident shows that the regulatory 
program works. They point out that 
the AEC discovered the flaw, fol- 
lowed it up, and got action. Says 
Daniel F. Ford, a Harvard economist 
who is one of the driving forces in 
the Union of Concerned Scientists, 
their prime concern nuclear safety: 

“One wonders how these plants 
could have been licensed. One thing 
required for licensing is documenta- 
tion that the plant meets quality as- 
surance standards. But these docu- 
ments just didn’t exist. It shows a 
major breakdown in the quality-as- 
surance program that is the AEC’s 
primary assurance of reactor safety.” 

Tangled as it is, the debate over 
the quality-assurance program covers 
only the possibility that the emer- 
gency core-cooling system will be 
needed. The question of the ECCS’s 



ability to perform adequately if it is 
called upon is something else— a 
long, even more tangled issue with 
a history that shows the AEC at its 
most vulnerable. 

The ECCS question began to heat 
up as early as 1965, when utilities 
first presented proposals for build- 
ing large, 1000-megawatt nuclear 
generating plants. Concerned about 
the emergency system designed for 
these plants— systems that everyone 
now agrees were more or less tacked 
on as an afterthought— the AEC ap- 
pointed an expert committee to 
study the subject. The committee re- 
ported in 1967 that the effectiveness 
of the safety systems was far from 
assured, and that a lot more work 
needed to be done. 

AEC told Oak Ridge National 
Laboratory to start some studies, and 
industry was given some contracts 
to conduct tests and to run computer 
models of ECCS operation. 

The closest thing proposed to a 
true test of an ECCS is a facility 
called LOFT (for “loss of fluid 
test”) at the National Reactor Test- 
ing Station in Idaho. LOFT original- 
ly was scheduled to go operational in 
1966, but a lack of funds and insis- 
tence that it be built to the highest 
standards has held back this 1/50 
scale reactor distressingly. The first 
LOCA tests will not begin until next 
year, and significant data will not 
emerge until 1975. 

Meanwhile, AEC and industry 
safety researchers have used comput- 
er models and small-scale tests. Re- 
sults have not been happy. Perhaps 
the most disturbing event occurred 
in the fall of 1970, when the Aerojet 
Nuclear Company, a major safety 
contractor, ran a series of tests on a 
tiny, nine-inch-diameter model re- 
actor core to study various aspects 
of coolant loss. In that test, the com- 
pany reported, “essentially no emer- 
gency core coolant reached the core;” 
the injected water simply ran out of 
the break in the coolant pipe. 

Whether this simulation was nec- 
essarily realistic is questioned in sev- 
eral quarters. 

Meanwhile, rumbles of dissatisfac- 
tion about the safety program were 
coming from the AEC’s own staff 
and contractors to the commission’s 
headquarters in Germantown. In a 
series of memorandums and reports, 
the men in the field were telling the 
higher-ups about their deep unhap- 
piness with the nature and results of 
the safety program. 

For example, in December 1971, 
William B. Cottrell, director of nu- 
Continued 



112 | POPULAR SCIENCE 







Grande Canadian. 



From the last North American frontier. 




EIGHTY PROOF ©GRANDE CANADIAN IMPORTS CO., NEW YORK, N. Y. 



From ihe pnde 
of a rugged land, from 
rich Canadian grains, 
from glacier-pure water, 
comes Grande Canadian. 

Made smooth 
from selected 
Canadian Whiskies. 
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Perfect cuts and threads made easy! 
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Bench Yoke 
Vises 

Full width, alloy-steel 
jaws with specially 
cut hardened teeth 
positively anchor 
pipe for threading, 
reaming, and 
cutting. Malleable 
iron base and yoke can’t break or warp. 
Integral bender and rear pipe rest. 

When work is done, vise releases 
instantly. Eight models, Ve" — 6" capacity. 




RIDGIP 



Drop Head 
Ratchet Threaders 



Three exposed ratchet 
models, Ve " — 2". Two 
enclosed ratchet models, 
Ve " — 1 Va ". Interchange- 
able die heads lock in, 
yet are easily removed. 
Dies can be reversed for close-to-wall 
threading. Factory testing and ratchet 
action assure perfect threads on pipe 
and conduit with minimum effort. 




RIDGIP 



Pipe Cutters 

Patented shock absorbing 
nylon bearing on the feed 
screw means easy, 
smooth tracking. 

Straight burrless cut 
every time. Perfectly 
balanced. Big 
comfort-grip handle. 

Extra-long shank to 
protect feed screw threads. Converts to 
3-wheel cutter for close quarters by 
replacing rollers with cutter wheels. 
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RIDGIP Thread Cutting Oils 

Two types available: Nu-Clear 
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for more efficient 
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die life. Germicidal too. 
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Atomic Energy Safety 

[ Continued ] 



clear safety programs at Oak Ridge, 
and other researchers there, wrote 
headquarters a letter saying that 
there were “wide gaps in our knowl- 
edge.” Earlier, Morris Rosen and 
Robert J. Colmar, two experts on the 
regulatory staff, had analyzed 
a Westinghouse computer model 
named SATAN, which predicted the 
ECCS would work, and had identi- 
fied several errors, and called the 
overall justification of the model in- 
to question. 

In late 1970, the AEC appointed a 
task force under Stephen H. Han- 
auer, highly regarded as a safety ex- 
pert, to set standards for emergency 
core-cooling systems. After the Han- 
auer committee reported back to the 
AEC, the commission in June, 1971 
proposed “interim criteria” for 
ECCS’s. Their most significant re- 
quirement was that an ECCS limit 
maximum fuel cladding temperature 
at the hottest spot of the core during 
a LOCA to 2300 degrees F (the util- 
ities had been asking limits as high 
as 2700 degrees). Among other 
things, the interim criteria took into 
account the small-scale LOCA test’s 
results, specifying that the require- 
ments had to be met under the as- 
sumption that much of the water in- 
jected by the low-pressure ECCS 
never reached the core. 

All of this was only a prelude for 
what turned out to be a crucial 
event: hearings by the AEC to set 
uniform standards for emergency 
core-cooling systems. The hearings 
were called because the AEC had 
been hearing evidence on ECCS 
plant by plant; the idea was to get 
the whole thing over with at once. 
What ensued was an incredibly long, 
occasionally rambling, sometimes 
dramatic series of sessions, running 
for 122 days and to 22,000 pages of 
testimony, that began in February, 
1972 and still have not formally 
ended. 

The critics’ case was largely car- 
ried by Consolidated National Inter- 
venors, an organization representing 
58 opposition groups, with a lawyer 
named Myron Cherry and Daniel 
Ford, the economist, carrying the 
ball, and an MIT physicist, Henry 
W. Kendall, providing the bulk of 
technical criticism. 

The result of the hearings so far 
hardly seemed dramatic: AEC pro- 
posed new interim ECCS standards 
lowering the allowable maximum 
temperature during a LOCA to 2200 
degrees F and adding new restric- 
tions on such things as cladding ox- 
idation and hydrogen generation. 

However, the critics are far from 



satisfied. In May, Ralph Nader sued 
AEC to close down 20 nuclear power 
plants on the grounds that they were 
licensed under the old interim cri- 
teria. The suit was dismissed on the 
basis that AEC’s procedures for chal- 
lenging safety of nuclear plants had 
not yet been exhausted. 

But there are now several indica- 
tions that AEC is getting tougher. 

Last May, the commission fined 
the Virginia Electric and Power 
Company $40,000 for alleged viola- 
tions of safety regulations at the 
company’s Surry nuclear plant— the 
first fine ever imposed on a utility 
for nuclear-plant safety infractions. 

That same month, Dixy Lee Ray, 
the tough-minded marine biologist 
who is AEC’s new chairman, staged 
what amounted to a coup d’etat 
when she forced through a vote tak- 
ing reactor-safety research out of the 
Division of Reactor Development 
and Technology. That move met a 
long-standing complaint of critics, 
who pointed out that the division 
was charged both with promoting 
nuclear energy and with overseeing 
the safety program— something the 
critics said was equivalent to having 
the father of a Little League ball- 
player serve as home-plate umpire. 
Safety now has its own AEC divi- 
sion, headed by Herbert C. Kouts, a 
man with long experience in reactor 
safety. 

But there still is no final, defini- 
tive study on the probability of fail- 
ure of a modern, large-scale nuclear 
power plant, and of the damage to 
property and life that such a failure 
might cause. With utilities pressing 
to locate nuclear generators near 
populated areas, that gap is highly 
significant. Decisions on siting 
plants hinge on knowledge of how 
much damage an accident will 
cause, and how far that damage will 
extend. A study to answer those 
questions is being performed by Nor- 
man Rasmussen, a nuclear engineer 
at MIT, for AEC. 

What is the chance of a major ac- 
cident that would release large 
amounts of radioactivity? The AEC 
estimates that such an accident will 
happen once in 100 billion reactor- 
years. A University of California 
study commissioned by that state es- 
timates the chances at one in 100 
million reactor-years. The critics es- 
timate the chances to be much high- 
er-well within probability. 

The key word in all these sen- 
tences is estimates. No one will real- 
ly know how huge reactors behave 
until several thousand reactor-years 
of experience are accumulated. H3 
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many more. /X Check the box on the coupon 
to show your choice in one of four great 
fields. Then mail for FREE color catalog, 
full details. No obligation. No salesman 
will call. 






NTS ELECTRONICS DIVISION 

Equip yourself for better pay in Color TV & Radio 
Servicing, Computer Electronics, Automation/ 
Industrial Electronics, or Electronic Communi- 
cations. Build your own solid-state 315 sq. in. 

Heathkit color TV, solid state 
B&W TV, 5-watt Transceiver, 
solid-state Compu-Trainer, 
solid-state Oscilloscope, 
solid-state Stereo and Speak- 
ers, and more! 



MECHANICS DIVISION 

Gear up for high-paying jobs. 

Service auto and diesel en- 
gines. Repair cars and trucks 
bumper to bumper. You train 
with essential engine diagnostic 
instruments plus complete Ameri- 
can-made socket wrench and tool 
set. Auto courses include "Speed 
Shop" lessons. With NTS training 
you can make money even before you graduate! 



NTS AIR CONDITIONING, HEATING, 
REFRIGERATION DIVISION 

Tool up for big opportunity. Men who 
can service heating and cooling systems 
(residential and commercial) are in 
demand. You train with pro equipment: 
Hermetic Analyzer, Leak Detector, 
Charging-Testing-Purging Manifold Set, 
and more! Make part-time money while 
becoming an NTS Master Technician. 
Then go after the job you’ve always wanted! 



NTS HOME APPLIANCE DIVISION 

Be the man they pay to fix washers, dryers, sweepers, compact- 
> ers, dishwashers. Multiply your experience with appliance 
V) circuitry through the exclusive NTS Circuit Trainer. 

Detect malfunctions with your NTS Appliance 
Tester. Make good money full- or 
part-time. Start your own home 
appliance repair shop. 



APPROVED FOR VETERAN TRAINING. 

Accredited Member: National Association of Trade and Technical 
Schools, National Home Study Council 
Send for FREE color catalog and sample lesson today! 

NATI0NAL<5||1S> SCHOOLS 

World-Wide Training Since 1905 Resident & Home Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 
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NATIONAL<~> SCHOOLS 

World-Wide Training Since 1905 
Resident & Home Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 



CHECK ONE ONLY. Please rush FREE CATALOG and 1 
SAMPLE LESSON for course checked below. (No ob- ■ 
ligation. No salesman will call.) I 

ELECTRONICS DIVISION | 

□ Master Course in Color TV Servicing I 

□ Color TV Servicing (For Advanced Technicians) m 

O Master Course in B&W TV & Radio Servicing g 

□ FCC License Course 

□ Master Course in Electronic Communications I 

□ Master Course in Electronic Technology ■ 

□ Industrial Electronics ■ 

□ Computer Electronics I 

□ Basic Electronics _ 

□ Audio Electronics Servicing I 

AIR CONDITIONING/REFRIGERATION/HEATING B 

DIVISION I 

□ Master Course in Air Conditioning, Refrigeration 

& Heating ■ 

□ Air Conditioning & Heating I 

□ Refrigeration _ 

MECHANICS DIVISION I 

□ Master Course in Auto, Truck & Diesel _ 

Mechanics I 

□ Automotive Mechanics m 

□ Truck, Heavy Duty & Diesel Mechanics ■ 

□ Engine Tune-up & Electricity ■ 

HOME APPLIANCE DIVISION I 

□ Home Appliance Master Technician's Course I 

□ Home Appliances Servicing ■ 

□ Handyman Appliance Repair | 



□ Check here if interested in veteran training under new G.l. Bill. 

□ Check if interested ONLY in classroom training at Los Angeles. 
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ENGINE COLD 



ENGINE WARM 



FLOODED ENGINE 



Starting sensitive cars with emission controls 

Cold engine: Depress the accelerator pedal to the floor and release it. Then 
turn the ignition key to the start position. After the engine has run about five 
seconds, tap the accelerator pedal to reduce idle speed, and place the trans- 
mission in gear. Avoid rapid or wide-open acceleration until the engine is 
warm. Warm engine: Hold the accelerator part way down while starting. 
Flooded engine: Depress the pedal fully until the engine starts. 



Removing carburetor from the intake manifold 

If the carb will be off for very long, it’s a good idea to cover the exposed 
manifold holes with masking tape. This will prevent loose parts dropped acci- 
dentally from finding their way into the combustion chambers. 
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Removing manifold bolts 

Some cars have locking clips on the 
exhaust manifold bolts. They are 
often difficult to bend up to get a 
socket on the bolt. A pair of brake- 
spring pliers with long handles per- 
mits easy release of the clips. Just 
place the pliers as shown in the 
photo and squeeze. 



Fixing loose windows 

In many cars, when a window 
glass becomes loose it binds. With 
epoxy cement attach a screwhead 
to both the glass and the window 
support. Secure the glass by tighten- 
ing a few turns of wire around the 
two screwheads. Now the window is 
tight again and should stop binding. 



Building up oil pressure 

When starting an engine after an 
overhaul, oil pressure must build 
up fast to protect dry, tight wearing 
surfaces. To prime the oil pump be- 
fore starting the engine, it’s a good 
idea to use a screwdriver blade in 
a drill to turn the oil-pump shaft 
until the oil gauge shows pressure. 



If you have a helpful car tip, send it 
to Car Care, Popular Science, 355 Lex- 
ington Ave.. New York, N.Y. 10017. 



We'll pay you $25 for each one we use. 
Photos aren't necessary. Sorry, but no 
tips can be returned. 



Taking Care of 
Your Car 



By RAY HILL 



Good hints others have used 




TOO MANY 
CHEFS CAN 
SPOILYDUR 
OIL 



It seems as if everybody has 
something for you to add to your 
crankcase these days. 

For some reason people think the 
more additives you put into your car's 
crankcase, the more you'll get out of 
your car. The fact is, it could work out just 
the opposite. 

Some additives may thicken the oil 
to the point that it becomes harmful. 
Especially in cold weather when 
thickened oil can lead to increased 
engine wear. 

Also, when the electrolyte fluid in 
your battery is cold, its output is lower. 
That, with hard cranking because of 
thickened oil, can cause hard starting, 
which puts a strain on your battery. 

In addition additives don't remove 
contaminants. Only an oil change will 
remove contaminants. 

The truth is you don't need supple- 
mental additives. All they can do is cost 
money. If you want your engine to run 
well, don't add things to your crankcase. 
Put in a good quality motor oil to begin 
with, and change your oil according to 
the auto manufacturer's recommenda- 
tions, and you'll be giving it all it needs. 
Because a good oil already has special 
additives in it. The same type that some 
people try to make you pay extra for. 

No one makes motor oils better than 
Gulf. If you'd like to know more about 
them, stop in at any Gulf station, or 
write to Gulf Consumer Information, 

Box 1519- J , Houston, Texas 77001. Well be 
glad to tell you about our motor oils, and 
anything else you might want to know 
about our products or your car. 

We think that if you learn all you 
want to know about your car and our 
products, we can keep you on the road. 
And us, too. 
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Shop Talk 

News and view of tools and materials 
By A. J. HAND 



Brickbats for the old brick-in-the-toilet trick 

A while back, the town of Cherry Hill, N. J., purchased an order of 34,000 
bricks. Their plan? Distribute the bricks to citizens for placement in toilet 
tanks. The idea was to save water. In theory, each brick would save its volume 
in water through displacement each time its toilet is flushed. Cherry Hill 
figured the plan would save 34,000,000 gallons a year. Unfortunately, the trick 
doesn’t work. 

How come? As the Chairman of the Assn, of Industry Manufacturers 
(Plumbing-Cooling-Heating-Piping) explains it: “This theory ignores the ac- 
tual operation of the tank. When the toilet is flushed, the tank ball or stopper 
reseats and stops the flushing action with two to three inches of water remain- 
ing. This water will keep a horizontally-placed brick continuously submerged. 
In order to displace water which actually flushes, any object placed in the 
tank must be above the minimum drainage level. Thus, the horizontally-placed 
brick will do no good at all.” 

If you want to save water, try this: Bend the float ball arm down about two 
inches. Tests have shown this won’t affect flushing efficiency. It will save the 
average family over 20 gallons of water a day. And it doesn’t even cost you 
the price of a brick. 



Don't get stuck on glue 

Everybody likes the way epoxy 
glue sticks things together. But who 
likes paying a buck or more for 
those little twin-tube put-ups you 
see just about everywhere these 
days? Certainly not the folks at Con- 
necticut’s Mystic Seaport. They use 
a lot of epoxy in their boatbuilding 
shop, and can’t afford to pay the 
1000-percent markup that’s common 
on blistercard packaging. 

Their solution? They buy their 
glue in quantity. The resin— Shell’s 
Epon 828— comes in five-gallon cans. 
So does the hardener— Versamid 
140. Any medium-high viscosity res- 
in (10,000 to 15,000 cps is about the 
right viscosity) will do the job. 

Where can you get the stuff? Mys- 
tic recommends three sources: 

• Allied Resin Corp., East Wey- 
mouth, Mass., 02189. They have a 
catalog that includes valuable in- 
formation. 

• Miller-Stephenson Chemical Co., 
Box 623, Danbury, Conn. 06810. 
They carry Shell and a general line 
of related products, and provide spec 
sheets and price lists. 

• Chem Tech, 4481 Greenwold 
Rd., Cleveland, Ohio 44121. They 
specialize in high-grade epoxy form- 
ulas for boat work. 

Break in that new saw chain 

Have a new chain saw, or a new 
chain for your old saw? You can 
ruin that chain in five minutes if 
you don’t break it in right. Omark 
Industries, makers of Oregon cutting 
chains, offers the following advice 
for break-in: 

Soak the chain in oil before you 
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put it on the saw. Then put it on 
the bar and tension it properly, fol- 
lowing the instructions that come 
with the chain, or those in your op- 
erator’s manual. Next, start the saw 
and let the chain run slowly around 
the bar a little above idle speed. 
This gives the chain parts a chance 
to line up with bar groove and drive 
sprocket. 

Make a few easy cuts at half throt- 
tle, oiling the chain liberally as you 
cut. Stop the saw and let it cool. 
Re-tension, re-oil, and resume cut- 
ting, gradually working up to high 
speed. 

High-speed paint roller 

Painting my new attic bedroom 
and bathroom (see the feature arti- 
cle) proved a lot simpler than past 
painting chores. Why? I used a new 
type of roller called Speed Painter. 
It’s shown in cutaway at right. Two 
things make it unique: That built-in 

things 
to write 
for 

• A booklet called "Lost Wax Steam 
Casting" tells how to cast sterling sil- 
ver jewelry. You could use the same 
techniques and tools to cast small parts 
out of other metals. It's $1.50 from 
California Crafts Supply, 1096 N. Main 
St., Orange, Calif. 92776. 



brush, and the soft, flexible core. 
Those two features combine to make 
Speed Painter live up to its name. 

For example: You can use the 
built-in brush to cut in corners. On 
a wall job you just press the bristles 
into a corner and stroke the paint 
on as you would with an ordinary 
brush. Then roll over the paint to 
give it a roller-applied texture like 
the rest of the wall. The brush came 
in handy on my V board paneling, 
too. There it put paint all the way 
into the V grooves between boards. 
One wipe per groove did the trick. 
Then a follow-up stroke in the roller 
mode removed the brush marks. 

The soft body? It conforms to 
moldings, trim, pipe, etc. And it’s 
tough. Even after repeated washing 
the roller was still in good shape. 
One other thing: Since the roller 
has no end caps, you can dip it right 
into the paint can if you like, dis- 
pensing with roller trays. 

I didn’t try it, but I’d bet you 
could paint your house— clap- 
boards, shingles, you name it— with 
this roller. What won’t it do? Well, 
the brush won’t cut a clean line. So 
if your walls are one color, and your 
ceiling another, you’ll have to cut 
in the borders with an ordinary 
paintbrush. 

Who makes it? Rollers by Baker, 
Brandon, Vt. 05733. 



BUILT-IN BRUSH 




• A series of "Project Knowledge" book- 
lets by Stanley Tools. Six booklets des- 
cribe how to: 1.) Install door locks. 
2.) Install wall switches. 3.) Counter- 
sink nails, screws. 4.) Panel a room. 

5. ) Prune roses, shrubs, evergreens. 

6. ) Use Surform tools. A dime each 
from the Stanley Works, Box 1800, 
New Britain. Conn. 06050. 

• A series of booklets on how to make 
molds and cast plastics. Includes infor- 
mation on making rubber molds, cast- 
ing plastic in simulated ivory, marble, 
bronze, aluminum, brass, copper, etc. 
Free from Adhesive Products Corp., 
1660 Boone Ave., Bronx, N.Y. 10460. 




Wireless Switch 

[Continued from page 99] 

push the button on the transmitter 
for the receiver you are tuning. 
Carefully tune (watch out for line 
voltage on the board) the coil L for 
a strong glow of the neon bulb 
each time you push the transmitter 
button. Adjust the coil for the 
strongest light when only that num- 
ber is pushed on the transmitter. 

Since this is done with the box 
open, the relay may or may not op- 
erate. Once the receiver is placed 
permanently in its container, how- 
ever (and outside light can no long- 
er strike the photoresistor), you 
should hear the relay click. 

Other ideas. Since the system 
uses the AC line for its connection, 
you can share it with your neigh- 
bor. When you’re away, he can con- 
trol your indoor lighting to confuse 
thieves, and actuate outside lighting 
for checking your yard. 

Power-line transformers, however, 
will block signal transmission, so 
you may be restricted as to which 
neighbor you can use. In your home 
too, a second phase from the power 
line may mean adding a 0.1 mfd @ 
400-volt capacitor between the two 
hot lines coming into your home to 
operate the switch from all areas of 
the house. Try the switch first, how- 
ever; you may not need it at all. 

You can build extra receivers, all 
tuned to the same button— for mul- 
tiple lighting, say. Push one button 
on the transmitter and entire light- 
ing schemes all over your home come 
on. And, extra transmitters can save 
steps and make appliance control 
convenient from anywhere in the 
house. No matter how many of each 
you build, the wiring remains the 
same— you just plug them in. DU 




Tune receiver until neon bulb glows 
when one button on transmitter is inter- 
mittently pressed. Relay may not actuate. 



ACE Is 



lore 

■tore 



HARDWARE 



BLACK & DECKER 
Jig Saw/Drill Combination 
l£Sale 

Buy model 7524 
variable speed jig 
saw for 29.99 and 
get %" Drill for 
only 10 more! Two 
great power tools 
with the famous 
Black & Decker ( . 

quality and perfor- 
mance that makes * 1 
do-it-yourself proj- 
ects just a little 
easier. Package 
#7525 Reg. 42.98. 

Only 30.00 



ALI San-Buf Wheel 






Removes paint or varnish from old 
wooden furniture and smoothes 
underlying surfaces. Clothback 
sanding strips are soft and flexible 
allowing them to yield to irregular 
contours and shapes. Fits all stan- 
dard quarter inch drills. Available 
in fine, medium or coarse. Reg. 3.49. 

Only 2.44 



ROCKWELL 
9" Homecraft 
Motorized 
Table Saw 




Powerful direct drive motor develops 
1 Vi. HP. 100% ball-bearing construc- 
tion gives trouble-free performance. 
See-thru blade guard and self-align- 
ing rip-fence. Thermal overload pro- 
tection with reset button. Large 17" 
x 22" table with 12" in front of blade. 
Model 34-570. 

129.99 



STANLEY Tools 




DEPOSIT THIS COUPON AT ANY ACE STORE 



Only 1.29 



SURFORM SHAVER shapes, shaves 
and trims flat or rounded surfaces 
fast and smoothly. Use on wood, 
plywood, paneling or acrylics. Model 
21-115. Reg. 1.79. 



Only 1.88 

SURFORM MINI-FILE makes right 
angle cut-outs and corners, files 
grooves and slots. Use on wood, 
paneling or dry-wall. Model 21-125. 

Reg. 2.69. 




1st prize— 1974 CADILLAC 
2nd prize-1974 MAZDA 
3rd prize — 1974 MAZDA 






Dept. PS973 

ACE HARDWARE CORPORATION 

Chicago, Illinois 60638 



Cadillac Coupe De Vllle and fully equipped Mazda Sedans will be awarded 
before December 25, 1973. Not open to contestants where participation 
prohibited. Contest subject to Federal, State & Local Laws and open to 
persons 18 years or older. Prizes not transferable, not refundable or re- 
deemable In cash or cash value and awarded on national basis. (PS973). 

Name 



Ace Dealer Name _ 
Street Address 



frial 
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Humane, new 
Tender Trap 






Easy to set. 



Easy to bait. 



T raps them live and 
unharmed! 

Most effective way to trap and remove destruc- 
tive birds and animals from your house or 
garden. Lightweight, portable Tender Trap is 
simple to use, sure-acting ... and absolutely 
harmless. Available in four sizes, for pests and 
predators from birds and rabbits to large pos- 
sums and raccoons. Free illustrated "how to use" 
folder details sets and baits for best results. 

See Tender Trap in the Predator Control 
department at your hardware store, sports 
equipment shop or garden center. Or write for 
literature. Woodstream Corporation, Dept. 17, 
Lititz, Pa. 17543. 

VICTOR * 

WOODSTREAM 
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Tornado! 

f Continued from page 661 



annually, but only 1.5 percent of 
them account for 85 percent of the 
havoc. 

Unanswered questions. In the 

past few years meteorologists pretty 
well established the general condi- 
tions needed to produce tornadoes. 
But what nobody knows right now 
is what specifically causes the air to 
whirl so fast, and what really hap- 
pens in the tornado’s center. What 
is the wind inflow angle? What are 
the temperatures and air pressures 
at various distances? In fact, what 
is the wind speed? And how can you 
tell when a tornado is about to be 
born? 

One reason such questions remain 
is that tornadoes are so small and 
short-lived, qualified observers are 
seldom present. And in the few in- 
stances when instruments were in 
the path, they blew away. 

“We’re in the position in severe- 
storm meteorology that medicine was 
in when the circulation of the blood 
was discovered,” says Dr. Kessler. 
“They knew that the blood circu- 
lates, but none of the details of the 
channels.” 

Slowly, the lab is finding answers, 
though, and each new storm that 
passes within the 100-mile range of 
its sophisticated new instruments 
drops a few more hints. 

The twister that leveled Union 
City, for example, is typical, though 
larger and more destructive than 
most. It really started in the Gulf of 
Mexico, when warm masses of mois- 
ture-laden air moved up across the 
flatland of Texas, becoming even 
warmer from the hot sand. Mean- 
time, other winds were blowing 
across the Rocky Mountains. 

Dry, cool winds. Part of this 
flow came from the Pacific, part 
came from Mexico, and the com- 
bination produced a wind— high, 
dry, and relatively cold. As the flow 
passed up and over the mountains, 
it dropped most of its remaining 
rain on the western slopes, becom- 
ing even drier. 

Over the Texas /Oklahoma pan- 
handle the winds collided, and the 
mountain air, because of its height- 
18, 000 feet this time— overrode the 
warm air. 

The low-level moist air rose, and 
as it pushed itself upward in huge, 
expanding bubbly cells, it cooled 
and dumped its moisture. As the 
water condensed out, it released 
latent heat, further increasing the 
difference in temperature and inten- 
sifying the updrafts. 

By noon that Thursday, a line 
of squalls was marching eastward 



across Oklahoma. Summer storms— 
short, not too intense, no problems. 
But in the radar room, technicians 
noticed the cells were growing high- 
er, getting more active, thicker. Just 
before 1 p.m., the National Severe 
Storms Forecast center in Kansas 
City, Mo., advised area weather sta- 
tions that air masses bearing east 
were unstable, and that isolated 
thunderstorms could be severe. 

Chaff for radar. A few minutes 
later, Jean Lee, Norman project co- 
ordinator, got a call from Joe Gold- 
en, an expert in tornado mechanics 
and leader of the “chase group.” 
“What they try to do,” explained 
Lee, “is get close enough to a tor- 
nado to photograph it and to fire 
chaff into the surrounding area. 
That gives our radar something 
sharp to reflect against. 

“They’re going out in about two 
hours. WEint to go along?” 

At 2:15, six of us, along with cam- 
eras and rockets and communica- 
tions equipment crammed into a pea- 
green Travelall and roared off to 
find a storm. “We’ve done this may- 
be two dozen times now,” someone 
commented, “and haven’t yet seen 
a really intense tornado. Maybe this 
time we’ll be lucky.” 

“There’s a big cloud column build- 
ing about 35 miles due west,” said 
Dr. Bruce Morgan of the University 
of Notre Dame from the front seat. 
He had been talking via mobile 
phone to technicians back at the 
lab who were watching developments 
on radar. 

Dr. Gary Achtemeier, an expert in 
upper air, was driving, whipping 
along Interstate 40 at 85 mph, weav- 
ing in and out of traffic. I was in 
the rear, being flung side to side. 
No seat belt. I was unhappy. 

At 3:10, we sailed under a huge, 
ominous black cloud. I braced and 
looked for a funnel. Four minutes 
later the sun came out, the black- 
ness was behind us. We kept barrel- 
ling ahead. “We missed it,” I said. 

Spotting the "hook.” “No. That 
wasn’t anything,” said Golden, as 
we took an exit south. “Just a little 
shower. But maybe that is.” He 
pointed ahead, then took the phone. 
“Hey, what’s happening in the 
south? I can’t see much detail, but 
a big cu (cumulonimbus) is build- 
ing fast, maybe 4000 feet south- 
southwest.” He listened a moment. 
“What? Where?” He turned to the 
driver: “Notch back and south, 

near Chickasha. Let’s go!” We spun 
off as Golden shouted coordinates 
of the storm and Morgan located it 
on a map. Continued 



TAKE A 
QUICK LOOK. 



IT’S THE NEW QWIK-POINT S-UOO 
FOB REMINGTON U00 AND 870 SHOTGUNS. 




IT’S PRECISE. 




IT’S EASY. IT’S 
Look at your target 
one or both 
There’s no 
no field of view, 
infinite. You ; 
just like it is. 
the blaze-orange 
there on the target. 



IT’S TOUGH. 
Qwik-Point is recoil- 
proof and shock- 
proof. It’s really 
tough. The body is 
lightweight aluminum 
finished with dura- 
ble jet-black 
anodizing. 



IT’S FOR PUMPS AND AUTOMATICS. 

Model S-1100 is complete and fits Remington 1100 and 870 
shotguns in 12, 16, and 20 gauge (except 20 gauge lightweight). 

Model S-1 with built-in mount and base fits most pumps and 
automatics. Easily mounted by any competent gunsmith. 

There are also Qwik-Point Models for center-fire and 22 rifles. 



weaver QWIK'POINL 

FROM THE GREAT AMERICAN 
SCOPE COMPANY. 

Write for FREE all-new 1973 catalog: 

W. R. Weaver Company, Dept 102, 

El Paso, Texas 79915. 



Sight in for your particular kind of shooting. 
Elevation and windage adjustments put 
the blaze-orange dot in the center of your 
shotgun's pattern. Set dead on at 40 yards for 
skeet or hunting. Set eight to ten inches high 
for trap shooting. 



IT’S BRIGHT. 

Qwik-Point’s bright blaze-orange filament 
collects light and projects an intense dot 
into the optical system, which, in turn, 
puts it “out there” on your target. Excellent 
for dim light conditions. Un- 
like conventional sights, 
your target and the 
dot appear to be in 
the same place. 
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Tornado I 
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Winchester- 
Western 
Jacketed and 
Lead Bullets 

The quality performer 
handloaders prefer. 



A wide selection of quality-made bullets, 
in more than 90 different calibers and 
types. All designed for controlled expan- 
sion. Lead and jacketed. Famous Silver- 
Tip and Power-Point. Popular styles, 
including the new 25-06 caliber bullet in 
90-grain and 120-grain Positive Expand- 
ing Point (P.E.P.). 

Winchester-Western bullets are made to 
exacting standards of contour and struc- 
ture to give optimum accuracy and total 
reliability. Every one's a star performer. 
That's why the Winchester-Western fam- 
ily of bullets and matched components 
are used by thousands of discriminating 
sportsmen who handload their own 
ammunition. 

-WINCHSSreRrj/SSBkn. 275 Winchester 
Avenue, New Haven, Connecticut 06504. 




winchester 
the way you 
want it 



On a duplicate map back in the 
radar room, the men had spotted a 
“hook,” the distinctive radar pattern 
that shows up only in tornadic 
storms. In outline, it looks some- 
thing like Cape Cod. 

In the radar room, all lights are 
out now except those of the instru- 
ments. Nine people shuttle about, 
some with earphones and mikes, oc- 
casionally crossing and tangling. 
Quiet, intense excitement permeates 
—reminds you of the control room 
of a space shot (except, oddly, for 
the incongruous Muzak from the 
next-door office). Voices overlap on 
radio speakers. Golden’s is one. The 
others are from the two observation 
aircraft high above: an Air Force 
F-100 and Colorado State Univer- 
sity’s F-101. They measure winds in 
a tornado’s parent thunderhead. 

Most eyes in the room are concen- 
trating on the two radar sets, one 
conventional, the other a new Dop- 
pler radar. The conventional radar 
has picked up the hook; the Doppler 
has caught sight of a counterclock- 
wise circulation, a whirling motion 
that often means tornado. 

Bulging cloud. Meanwhile, we 
in the truck had switched to back- 
woods roads now, so we had slowed 
to 80. At 4:18, billowing clouds rise 
before us. We slizzel down a clay 
road toward them, go over a little 
bridge and whap! my head hits the 
roof. 

At 4:31, Oklahoma City’s KWTV 
interrupts its programming to an- 
nounce a likely tornado in the vicin- 
ity of Tuttle, 10 miles from Union 
City. That’s right where we are 
heading. 

Twenty-four minutes later the 
bottom of the cloud we’re watching 
bulges, drops lower and assumes the 
famous mammato shape. It writhes 
and churns. We’re on U.S. 81 now, 
heading north, 2.2 miles from Union 
City. 

We slam to a stop, and in total, 
frantic confusion everyone tries to 
find his equipment: Golden yells for 
his camera; someone else tries to 
find electric leads for the chaff rock- 
ets; another is hollering descrip- 
tions into the phone (being recorded 
back at headquarters). Photographer 
Chuck Vlcek, using a borrowed, 
$30,000 NASA movie camera, has 
misplaced the tripod, and settles for 
the swung-open truck door— but 
people keep climbing in and out. 

"It's down!" The funnel pro- 
trudes downward, elongates, looks 
like a tube— twirling? Or am I im- 
agining it? Then suddenly under- 
neath it a dust devil of dirt whips 



up. I’m surprised to see there’s open 
space between the column and 
ground. Then at 4:43, “It’s down!” 
someone yells, and the column, first 
steamy white, then darker, stretches 
to form a solid rigid-looking tube. 

I can’t get my perspective. We’re 
facing north and the funnel is off 
to our left. But how far? The lube 
seems to be a hundred feet in di- 
ameter, and that would make it just 
a few blocks away. Later I found 
the distance was about 2.5 miles, 
and the funnel tip averaged one-half 
mile across. 

It begins to move now, to weave 
like a snake, like a vacuum-cleaner 
hose, like an upside-down smoke 
plume, slow-motioning off across the 
hills. Suddenly it goes black, and I 
figure it’s in a farmer’s newly plowed 
field. I can see tiny bits of material 
spewing from it. It looks like bits, 
but later I learned the dark puff 
was the first farmhouse it struck 
and pulverized, and the bits were 
whole roof sections and walls. 

How does it do that, suck up a 
house? Dr. Kessler had explained 
earlier that the intense spin and 
resulting centrifugal force causes a 
partial vacuum in the vortex. When 
the funnel passes over a house, the 
walls explode outward, and the 
pieces are carried up, then flung out 
to the side or smashed back into 
whatever is left standing. 

Tube of heat. The big question 
is, why the intense motion? Prob- 
ably it’s only a matter of high- 
velocity winds in a violent thunder- 
storm meeting and swirling, like the 
eddies formed when a wave passes a 
wharf. But some meteorologists be- 
lieve that lightning is the crucial 
factor. 

A moderate bolt of lightning, cal- 
culates Dr. Bernard Vonnegut of 
New York State University, pro- 
duces enough energy to heat a tube 
of air 30 feet across and 10,000 feet 
high. The air in such a chimney 
rushes upward into the thunderhead 
as other air streams in from the side, 
and the various sheer currents com- 
ing from outside impart a terrible 
whirling low-pressure zone on the 
inside. 

The rotating, sucking winds may 
range from 75 to 250 mph— but no- 
body’s sure right now. The winds 
haven’t been measured. (Most ac- 
curate estimates come from movies 
in which pieces of debris can be seen 
twirling.) If it picks up people, 
goes one rule of thumb, it’s blowing 
maybe 125 mph. If it picks up auto- 
mobiles, about 200. Once a train 
car, complete with 117 passengers. 
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Tornado! 

[ Continued ] 

was carried 80 feet, then dropped. 

Over us now the sky is blue-black 
and boiling, with a thousand little 
mammata writhing. Mean, evil. Sud- 
denly the funnel turns white. “A wa- 
terspout!” someone yells. “It must 
have hit the river.” 

Storm data. Meanwhile, auto- 
matic weather stations around the 
area (but, unfortunately, not in the 
tornado’s path) were measuring 
winds, pressures, humidity, rain. In 
Middleberg, 24 miles southeast, Ger- 
ry Wardius, head of the stations, 
would report later that “winds topped 
32 mph, 2.75 inches of rain dropped 
in just over an hour, and from 4:30 
onward barometer readings went 
crazy.” Eventually all the various 
measurements, photos, radar read- 
ings, radiosonde reports, and after- 
the-fact field reports of survey par- 
ties will be correlated. 

Back at the side of the road, we 
watch almost hypnotically as the 
funnel writhes and weaves to the 
north, then slowly swings south-east- 
ward in a huge arc around us. (Lat- 
er I would learn that it could just 
as well have gone right over us.) 

It’s 5:06 now, and the tube is to 
the east, having torn through Union 
City and circled around us. It bobs 
and weaves, lighter in color now, 
narrower, more ropelike. Suddenly 
it shrinks, becomes a string of beads 
with some missing, forms again, 
touches the ground, then sucks up 
into the sky and disappears. 

Rain begins— huge drops that im- 
mediately soak. And then debris- 
bits of cloth, shavings of wood, pa- 
per pieces— start to flutter down. I 
reach out and catch a dessert page 
from a cookbook. 

* T * 

A short time after arriving in Un- 
ion City I wrote these impressions 
in my notebook: 

Air smells of plaster dust. Circling 
meadowlarks wonder where their 
nests are. Whole town looks like 
dump, like flood aftermath, like Viet 
Nam. Leafless tree Christmas-dec- 
orated with ripped clothing. Every- 
one is quiet, hushed. People stand in 
groups crying or just staring. Cop 
tells of man plucked from converti- 
ble through top, plopped into swamp 
unhurt. Nail imbedded in tree. Straw 
too. Woman looks through pile of 
rubble for " something to wear to- 
morrow." Yellow blanket in tight 
roll a thousand yards from nearest 
house. Dead black angus cow; flies 
already interested. Woman says she 
was in her basement storm cellar and 
suddenly it got light; her house had 
disappeared. Oil 




WHEN YOU SAY PLEXIGLAS, 
you're asking fbrthefinest in 
safety glazing. 

No other glazing material has the record for dependable, quality performance that 
Plexiglas brand acrylic sheet has. In storm doors, garage doors, tub and shower en- 
closures, anywhere you want protection against glass-breakage accidents in your home, 
Plexiglas can give you safety insurance. 

Don’t wait for a glass-related injury to discover how much Plexiglas safety insurance 
for your family is worth. Act today. Get your glass or hardware dealer to replace 
ordinary glass in hazardous areas with Plexiglas. 

Plexiglas meets all state safety glazing law requirements. If you do not see the name 
Plexiglas on the masking paper, you are 
not getting Plexiglas brand acrylic sheet. 

Ask for it by name. 

You can install Plexiglas yourself. To 
find out how easily, send for free instal- 
lation instructions to: Rohm and Haas 
Company, Box 784 FF, Philadelphia, 

Pa. 19105. 



ROHM 
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Panfish 
Fun! ^4 

For YEAR-ROUND excite>A 
ment with rod and line you 
can't beat scrappy panfish! Now v 
you can bag your limit of fish and fun , 'WW 1 ' 
in any season with F. Philip Rice’s unique 
book: AMERICA’S FAVORITE FISHING-A Com- 
plete Guide to Angling for Panfish. Price tells 
you everything you need to know to hook the 
twenty species of panfish including sunfish, 
rock and warmouth bass, bluegills, crappie, 
perch, bullheads! Reveals where fish lie in each 
season, what they eat, how they spawn, what 
tackle works best! Includes valuable state-by- 
state list of top panfishing waters. Fully illus- 
trated. Sturdy cloth binding. Only $4.95. Money- 
back guarantee. Send check or money order to: OUT- 
DOOR LIFE BOOKS. P.0. Box 226, Manhasset. N.Y. J 1030 



llni miniWINCH 

Pulls In Eicass Of 1 Ton - Weighs Only 1 2 Pounds 
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Powerful help for 
Homeownirs — 

Sportsmen — 

Snowmobiles — 




Rescue Units 



BUi IT FROM YOUR LOCAL V k 

CHAIN SAW OtAltR OR DISTRIBUTOR 

TV (WAY MANUFACTURING, MC * 

P.0. VOX 37 MAIYSYUE, WASHINGTON M270 
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MAKING $75 A WEEK IN SPARETIME! 

*Tm proud to be a Belsaw graduate and 
appreciate all your help for my success in this 
great profession. In my spare time I'm 
making over $300 a month with your training 
—the best there is.' 

— Henry Rivas, Los Angeles, Cal. 



It’s Easy Making Up to 
$10 an Hour — even while learning! Train FAST to 



Be a Skilled LOCKSMITH 



If you enjoy fixing things, you’re a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there’s 
only one Locksmith for every 17,000 people! 
COLLECT CASH PROFITS ALMOST AT ONCE! 
You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment 

PLUS ALL TOOLS YOURS TO KEEP 
PLUS KEY MACHINE YOURS TO KEEP 
PLUS EXPERT PERSONAL ASSISTANCE 
PLUS BUSINESS-BUILDING HELP 



enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs, too. 

BELSAW INSTITUTE, 114S Field Bldg. 

Kansas City, Mo. 64111 
Accredited Member NHSC. Approved for Veterans. 

N. Hunt, Wilmington. Del. — ‘‘I make $50 a 
week extra." 

R. Davis, St. Louis, Mo. — "I cleared $110 last 
Saturday." 

Ed Boyle, Pittsburgh, Pa. — "My business going 
at top speed. I’m moving to bigger quarters." 



MAIL THIS COUPON • NO SALESMAN WILL CALL 



BELSAW INSTITUTE 114S Field Bldg. 
Kansas City. Mo. 64111 



I 
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Rush FREE book. "Keys to your Future." 

Name 

Address 



City_ 



_ State_ 



-Zip 



m □ Check here if eligible Veteran. 
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THIS DO-ALL PRO 
KEY MACHINE 
YOURS TO KEEP 
Can add $25 
to $40 a week 
to your in- 
come . . . and 
doesn't cost 
you a penny 
extra! 





Are you missing 
half the joy of 

a i A 

If you haven't 
been getting as 
much fun as you'd like 
from your guitar, maybe 
it's because you don’t know 
enough about how to play it. You 
probably learned a few chords, but don't know 
how to go further. If so, let us help you. We'll teach 
you to read music and play pick style with both notes and 
chords -the way a teacher would. The difference is we 
teach with lessons by mail, and it costs a lot less. Courses 
in other instruments too. If 17 or over, mail coupon for 
free booklet. U.S. School of Music. Accredited Member 
National Home Study Council, a home study school since 1898 



r U.S. School of Music, Studio 21-613 I 

I 417 So. Dearborn St., Chicago, III. 60605 
' Please send me your free booklet. There is no obligation. J 




Do-it-yourself 

fireplacing... 




Have yourself a fireplace fun center in just 
one weekend with Heatilator factory-built 
fireplacing! 



Install anywhere — right on a wooden floor, 
against combustible walls. No masonry 
foundation required. 



Select from built-in, wall-hung and free- 
standing fireplaces — wood or gas. 

For planning ideas, send coupon. 



heatilator 

AMERICAS LEADING FIREPLACE SYSTEMS 

Free Fireplace Idea Kit 

! Heatilator Fireplace 

A Division of Vega Industries, Inc. 

J 4093 W. Saunders Street 
Mt. Pleasant, Iowa 52641 
(also available in Canada) 
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Protect Your Invention 

t Continued from page 361 

gives him two years to experiment, 
build models, or even try to promote 
it on a confidential basis before 
committing himself to the expense 
of a patent application. 

The only thing the Patent Office 
asks is that the inventor be prepared 
to show diligence in completing the 
invention or in filing the patent ap- 
plication. The signed and dated rec- 
ord the inventor should keep while 
he is developing his invention dur- 
ing this retention period will provide 
the needed documentation. 

How to do it 

The Patent Office is to be com- 
mended for the simplified filing pro- 
cedures established for this program. 
These are the rules: 

The invention should be illus- 
trated and described as fully as pos- 
sible on paper not exceeding S l /2 by 
13 inches (or folded to these dimen- 
sions;. In addition, a stamped, self- 
addressed envelope must be enclosed, 
together with a letter (in duplicate) 
requesting that the invention be ac- 
cepted under the program. This ma- 
terial must be accompanied by a 
check or money order for $10 pay- 
able to “Commissioner of Patents.” 
Upon receipt, the Patent Office 
will stamp the papers with an iden- 
tifying number and date the dupli- 
cate letter, which is returned to the 
inventor. This information and date 
would then be referred to later, when 
an application is actually filed. 

For a free booklet describing this 
program in detail, write to Commis- 
sioner of Patents, Washington, D.C. 
20231 and ask for the brochure “Dis- 
closure Document Program.” You 
can also find a copy at any Depart- 
ment of Commerce field office. 

While you’re at it, ask for a copy 
of a booklet called “Patent Office 
Publications,” which lists various 
booklets and periodicals available to 
the inventor from the Patent Office, 
many of which are free. DU 




"Everything's digital read-out these days. 
I sure miss those 
little hands and big hands." 
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TOM McCAHILL SAYS: 



Someone once said that if you build a better mouse- 
trap, the world will beat a path to your door. In the 
home appliance business, a lot of enterprising com- 
panies have gotten rich peddling a long list of handy 
electrical gadgets for the home. The trouble is, the 
dozen or more appliances in the average American 
home can go on the fritz, and men with the proper 
training to do repairs are as scarce as knee-length 
skirts on teen-agers. 

Good Appliance Repairmen are a rare breed these 
days. Those with a little ambition are booked so 
solidly you can wait days to get somebody to fix a 
balky refrigerator or cantankerous toaster. Some- 
times, you have to settle for a bum job from a guy 
who had no business calling himself an Appliance 
Repairman in the first place. 



pliances for friends and neighbors within a few 
months after enrolling, my name isn’t McCahill. 



The appliance repair field 
is so uncrowded 
it's almost lonel y! ” 



This brings me to my point. If you want to make 
money in a field that’s begging for trained tech- 
nicians, there’s a fine, low-cost home-study plan 
available that teaches you how to handle every type 
of Appliance repair in detail — including refrigera- 
tion, air conditioners, and even small gas engines. 
The course was prepared by the instructors at Na- 
tional Radio Institute. This is the oldest and largest 
home-study school in the Electronics/Electrical 
fields with more than fifty years’ experience training 
men like yourself for new careers or spare-time or 
full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set 
about preparing well-illustrated, easy-to-understand 
lessons that teach you how to repair home, com- 
mercial and farm Appliances. NRI even added a 
professional Appliance Tester that’s included in 
their low tuition. With the Tester and a few basic 
tools you probably already have, you’re equipped to 
service most Electrical Appliances. If you aren’t 
making $5 to $7 an hour in spare time fixing Ap- 



The reason I’m no doubting Thomas, is because the 
staff at NRI is composed of experienced instructors 
who guide you through the course with more per- 
sonal attention than you’d get in many classrooms. 
With the kind of help they give a student and the 
kind of course they have, you can be the man in 
demand in this field — even if you’ve never rewired 
a plug, or got fed up with school at the 9th grade. 
The best advice I can give you is to clip the coupon 
below and send for the NRI Appliance Training 
Catalog. It’s free, and there’s no obligation. NRI 
doesn’t employ salesmen, so nobody will be knock- 
ing at your door. All it will cost you is a postage 
stamp. Take it from Uncle Tom, the Appliance 
Repair field needs good men. Now. 




Tom McCahill 



APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D.C. 20016 



APPROVED UNDER NEW Gl BILL 

If you served since January 31, 1955 
or are in service, check Gl line below. 



601-093 



OK — I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 





Citv 


State 


Zip Code 


Accredited Member National Home Study Council. 




□ Check for facts on new Gl Bill. 
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Jock itch (or chafing, rash, itching, sweating) 

shouldn’t be treated lightly. 



If your groin, thighs, 
or buttocks suffer from 
redness, rash, chafing, 
soreness, excessive 
perspiration, or Jock Itch 
(Tinea cruris), then you 
need medicated Cruex®. 

Cruex provides fast 
relief. It soothes itchy, 
inflamed skin. Absorbs 
perspiration. Helps 
cushion against further 
irritation. And, because 
it’s medicated, Cruex is 
strong enough to help 
prevent the fungous 
infection that can develop 
when these annoying 
symptoms are improperly 
treated. 




*ED»CAT 
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Since Cruex is a spray- 
on powder, it penetrates 
into hard-to-get-at places 
so you avoid the sting and 
burning of rubbing, 
dabbing, or smearing on 
ointments, creams, or 
powders. 

Get relief— fast. Avoid 
embarrassing itch, too. 
With Cruex. Soothing, 
cooling Cruex. 



Cruex. Guaranteed to work or your money back. 



© 1973 Pharmacraft Consumer Products 



A PRODUCT OF 



CORPORATION 
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John doesn’t say 
much anymore 



John used to leak, squeak and 
sometimes even whistle. 

The problem was obvious: an out- 
dated, corroded ballcock that leaked. 

Once rid of it, John got what was 
coming to him. A Fluidmaster. Fluid- 
master eliminates old-fashioned tank 
float and arm. And because it oper- 
ates hydraulically, it works with water 
pressure, for fast, positive shut-off. 

Write today for details. And change 
your John into the strong, silent type. 

Manufacturer of the Model 100, 
200 and 400. 



n 




FLUIDMASTER. INC. 

1SOO Via Burton 
Anaheim, Calif. 92805 



Strip Joints 

[Continued from page 83 1 

outdoor benches, tables, and the like. 

• Almost always, outdoor furni- 
ture of metal. Again, the big-tank 
system gets into the sharp angles of 
metal furniture, and it also spares 
you the tedium of laying remover 
on all those tiny surfaces. 

• In addition, pieces that may be 
plain ornery. An example is any- 
thing that is paint-over-bare-wood. 
When this is the case, pigments may 
have penetrated deep into the pores 
—murder to remove, especially in 
such absorptive woods as pine. Tanks 
will probably do a cleaner job. 

How to pick a stripper. Despite 
similarities of materials and meth- 
ods, there can be a lot of difference 
in results, one stripper to the next. 
The reasons: The stripper may or 
may not be top-notch at his job, 
and his particular system may not 
be the best one for your project. For 
instance, some formulations remove 
stain as well as finish film. And— 
some will remove pigmented wiping 
stain, but won’t touch a dye stain. 

For these reasons, many experi- 
enced users of strip joints recom- 
mend that you ask for a test the first 
time you approach a stripper. Ask 
him to show you his results on an 
inconspicuous area of the project. 
Most of them will gladly do this for 
you, and although it may not be a 
perfect gauge of the man and his 
methods, it gives you an idea. 

And, you can learn a lot by look- 
ing at finished projects standing 
around in his shop. Find one sim- 
ilar to yours in style, wood, and old 
finish. If it came out well, chances 
are yours will, too. 

There’s another fairly useful guide: 
Some strip joints not only strip, but 
also put on new finishes. Those who 
do— and particularly those who do 
finishing themselves rather than 
farming it out— are likely to do a 
good job. Their interest is deeper if 
they think of the complete operation, 
even if they know that you plan to do 
the finishing yourself. 

What's it cost? Researching this 
article, I visited eight different strip 
joints. Their prices were about the 
same. Typical examples: about $4 
for a chair, $12 for a bed, $25 for 
a desk, $12 for a panel door, $2 for 
a picture frame, $8 for a shutter, 
about $15 for a table. 

You can sometimes improve on 
the prices a little by doing part of 
the job yourself— such as removing 
the drawer pulls from a chest. But, 
considering time and materials, 
prices are reasonable. And— you can 
generally count on a better job than 
you’d do yourself. DU 
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The day Bill told off his boss 




OH, YEAH? I'VE GOT NEWS 
FOR YOU, MR.BEMIS. 
I'VE GOT A NEW JOB 
OFFER WITH AREAL 
FUTURE... AT TWICE 
THE MONEY/ 



YOU PUNCHED IN SEVEN 
MINUTES LATE. I'M DOCKING 
YOU AN HOUR'S PAY, AND 
IT BETTER NOT HAPPEN 
AGAIN... OR ELSE/ 






THAT'S WHAT 
YOU THINK! 
I'VE BEEN 
LEARNING 
ELECTRONICS 
; IN MY SPARE 
TIME AT HOME 
FROM CIE... 
AND NOW I CAN 
TAKE MY PICK 
OF GOOD JOBS! 



HAH! ANyBODy'D 
BE CRAZY 
TO PAY YOU 
THAT MUCH! 



>! Z 





ARE YOU WORKING FOR PEANUTS IN A DEAD END JOB? 
GET SMART. SEND FOR t FREE BOOKS LIKE BILL DID/ 

Be sure to send for your 2 FREE books today. For your convenience, we will try to have 
a representative call, if coupon has been removed, write to Cleveland Institute of 
Electronics, Inc., 1776 East 17th Street, Cleveland. Ohio 44114. 



/ N 

YOU GOTTA BE 
KIODING! YOU? 

IN ELECTRONICS' 



YES/ NOW I'VE GOT A CAREER . 
CIE MADE IT EASY. SO GOOD-BY 
TO YOU AND YOUR CRUMMY JOB / 



r 1 

I ® | 

i | Cleveland Institute | 

k# I of Electronics a Inc. 

I 1776 East 17th Street, Cleveland. Ohio 44114 I 
Accredited Member National Home Study Council 

Please send me your 2 FREE BOOKS describing the 
I opportunities in Electronics and how to prepare for them. | 



Name. 



(Please print) 



Address- 



City 



State Zip Age 

APPROVED FOR TRAINING UNDER G.l. BILL 



Veterans and Servicemen: 

□ Check here for G.l. Bill information. 
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HAVE YOUR OWN BUSINESS IN 
BURGLAR/FIRE ALARMS- 
SEGURITY SYSTEMS 

Lean at home ■ Low investment! 



Right now, one of the most rapidly- 
expanding industries in the U.S.A. 
is the home and business security 
field. Crime is increasing in all 
areas, demand for home and busi- 
ness protection has never been 
greater. Surprisingly, though, 
alarm system installations are ex- 
tremely simple. You need no parti- 
cular mechanical abilities or even 
electrical knowledge. Alarm sys- 
tems operate on very low voltages, 
which are not dangerous and which 
do not even require an electrician's 
license, even in cities with rigorous 
building codes. 

TRAIN IN YOUR OWN HOME, 
AT THE HOURS YOU CHOOSE 

Lessons — clearly written for study 
at home — cover all types of instal- 
lations, alarms, electric eyes, pro- 
tecting windows with foil, hidden 
switches, all the “trade secrets" of 
the industry. All include clear, 
easy-to-understand illustrations. 



You have available, as needed, per- 
sonal help from a skilled instructor. 
You will learn by doing, and will 
receive a kit of professional tools, 
supplies and materials, with which 
you can put theory into practice. 
You will be trained in estimating 
for profit, and in how to get busi- 
ness. You will also receive business 
getting materials to use, estimat- 
ing forms — everything needed to 
launch a business. 





JOBS, TOO! 

If you are not yet ready to launch 
your own business you can start 
as an alarm installer — either full 
time or part time — for an exist- 
ing business and learn by doing. 



IMPORTANT! You receive real 
"hands-on" training — and you re- 
ceive with your course all the 
equipment and materials you need 
to do your first job; a job that can 
pay all your course costs and a 
profit! 

SECURITY SYSTEMS 
MANAGEMENT SCHOOL 

Div. Technical Home Study Schools 

Dept. 7111-093 

Little Falls, New Jersey 07424 



WHAT OTHERS SAY: 

A N.Y. state alarm company of two partners, both 
holding full time jobs, reported they made $1 9,000.00 
in one year. 

“Our business is growing by leaps and bounds” re- 
ported one Midwestern alarm company owner. 

An alarm dealer in California reported that he in- 
stalled about 200 residential alarm systems in one 
year with little or no sales effort. 



NO STAMP NEEDED — CUT OUT Ready to Mail Coupon Below. 



mTEBKTEDl 

Rush me free information on the many 
opportunities for me in the rapidly ex- 
panding security and alarm industry. 
No obligation. No salesman is to call! 



Dept. 7111-093 



Name - 



Address 
City 



State/Zip _ 



First Class 
Permit Number 137 
Little Falls, N.J. 



BUSINESS REPLY MAIL 

No Postage Stamp Necessary If Mailed in the United States 



POSTAGE WILL BE PAID BY 

SECURITY SYSTEMS 
MANAGEMENT SCHOOL 

Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 
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Why BENIAMIN'S 

NEW SUPER HID DIVIF 
SINGLE SHOT Hill HULL 

Is ideal for Plinkers 
Who Don’t Want to 
Play Second Fiddle 
to Their Shootin’ Pals. 



The more you shoot this Super Single 
Shot, the more you’ll appreciate what a 
rewarding companion it is to those who 
want top performance and versatility. 
One of the chief reasons many shooters 
put their confidence in Benjamin is the 
fact our new gun remains unchanged in 
basic design since 1908. And when you 
have been making anything as long as 
we have been building air rifles, you 
learn howto make them right. Of course, 
this new version is so strikingly different 
from older models you’d never know 
they had anything in common. Just the 
same, all the things we’ve learned over 
the years are embodied in our new 
pump-up. We’re proud of this Benjamin 
and the excellent reputation ithasearned 
for Power, Accuracy, Dependability. 
Besides these credentials and our in- 
sistent use of the best materials and 
workmanship, here are other features 
that have made Benjamin the great 
gun it is: a reliable, time-tested action; 
adjustable firingforce. Ramp-type front 
sight; adjustable stepped leaf rear 
sight. Thumb operated safety be- 
hind breech. Walnut Monte Carlo 
stockand pump handle. Safe.quiet, 
lightweight, odorless. It’s a joy to 
shoot indoors or out— nails targets, 
tin cans, small game with amazing 
accuracy. 3 calibers. Reasonably 
priced. At your dealer's. 

L'se Benjamin H-0 Pellets — Sized and 
Lubricated for greater accuracy. 177 
l & 22. 150 or 500 per can. 




Look through it. You’ll find everything 

you need to help you with your circuit 

design projects. 

e The famous SK-10 socket, for 
solderless circuit design 
and testing. 

• The new OIGI DESIGNER, in kit 
form or assembled. 

• A digital logic course for the 
experimenter or student. 

• The great ELITE breadboarding 
systems. 

e Plug-in socket boards. 

• Low cost power supplies: pulse 
generators. 

• Breadboarding pins: semiconductor 
components. 

e Plus . much more! 

Best of all... it’s FREE! 






E & L INSTRUMENTS, INC. 
•1 First Street 
Derby, Connecticut 0*411 



J 
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Two Rooms from One 

f Continued from page 971 

tional books, while the upper and 
lower shelves offer heights of 12 Vi" 
and 13*4" for taller volumes. 

That brick-faced door on the com- 
partment below pivots on “open- 
end” hinges I adapted from ordinary 
hangers for window screens. They 
make the door fully detachable, for 
access to large “dead-storage” items. 
Just bend the female portions to a 
steeper angle, as shown in Detail 
“A”, and mount them in a rabbet 
cut along the bottom rail of the 
frame. Though the rest of the frame 
is of l-by-2s, I used a l-by-3 here. 

Wardrobe framing. On the op- 
posite side of the bookcase, I stole 
enough bedroom floorspace to build 
the wardrobe-linen closet floor to 
ceiling and wall to wall, broken only 
by the 2'-wide door opening. The 2- 
by-2 framing is simple. First, lay 
out the floor section (or sections, in 
my case). Then add the uprights 
and the rails. A wardrobe height of 
76" (from room floor to top shelf) 
gives adequate space for hanging 
clothes plus 12" of shelf height di- 
rectly above the clothes pole for 
hats, boxes, and small luggage. For 
an unsupported pole of this length, 
I recommend galvanized water pipe. 

The doors are made by cement- 
ing prefinished paneling to l-by-2 
frames. The number and size of them 
depends, of course, on the dimen- 
sions of your wardrobe. Four 16- 
inchers, hinged in pairs from the in- 
side, did my job. 

Since the doors fold against one 
another when opened, the backs are 
never exposed; there’s no need to re- 
cess the hinges or panel the rear 
of the frames. The hardware I used 
(Acme Fold-Aside) is typical; it has 
a track at both top and bottom, so 
both top and bottom edges of each 
door panel must be drilled to take 
a pivot pin or roller guide. 

Upper doors. Although 1 could 
have managed with less hardware for 
the short upper doors, I installed 
the same system. A 2-by-2 on the 
ceiling provides a means for mount- 
ing the top track. One extra pair of 
short doors (not shown in sketches) 
takes care of the overhead section 
above the doorway and linen closet. 

As seen in a photo, it’s much easi- 
er to build shelves into the linen- 
closet frame before paneling the side. 

To complete the project, I ripped 
leftover paneling into strips and con- 
tact-cemented these to all exposed 
framing taking care to match the 
grain and groove patterns. 

Now I’m making my family ner- 
vous by looking around for other 
rooms to divide and conquer. HI] 





HEX NUT 



Wrench guide 

These special nuts made for ad- 
justment bolts on tailstock, tool rest, 
etc. can speed your work. They put 
an end to misplaced wrenches, and 
make adjustments easier by guiding 
the wrench. Cut the tubing just long 
enough to let you lift the wrench 
off its nut. To use, just lift wrench 
for a new bite, drop it down to grip, 
and turn. The washer keeps wrench 
from sliding off, aligns wrench (cut- 
off open-end type) with nut. 

Robert Finch, Thousand Oaks, Calif. 




Expanding mandrel 

A Morse taper blank center and 
a 1 /8-inch-pipe plug make a simple 
expanding mandrel. Turn the blank 
center to a light push fit in the 
work. Using a size R tapping drill 
(.339), bore the end of the mandrel 
iy 2 inches deep. Tap the hole part 
way with a 1 /8-inch-pipe tap. Slit 
with a fine hacksaw or slitting saw. 
With the work in place, a slight turn 
on plug expands mandrel. 

C. W. Woodson, Herod, 111. 





Want a job doing what conies 
naturally? Take this test. 










Think you're a "natural" technician? 
Then you should be a lot better than 
average at spotting the differences be- 



tween similar objects. For example, 
which part, A, B, C, D, or E has a visible 
defect? Q ueMsuy 




Here's a tougher one. Give us the right 
total of cubes in this figure. You'll be 
proving to yourself you have the kind 
of clear head and mechanical aptitude 
that really count for something in the 
Air Force. Z\\ ue/Asuy 






LI 




Good imagination and deductive 
powers? They'll help you fly through 
the Air Force's many types of advanced 
technical training. Think— which ones 



of cubes A, B, C, or D could be the same 
cube as the one on the left, only turned? 

Q'O'a'V : ->a^suy 



Got them right? Then you might rack up high 
scores on the Air Force Aptitude Test. And that 
could do you a lot of good. Now, by qualifying 
you for outstanding technical training in one of 
over 100 Air Force jobs, from aircraft mechanic 
to medical specialist. And later, when you offer 
prospective employers a reusable skill. 

Think it over. Mail in the coupon, or call 
800447-4700, toll free (in Illinois call 800-3224400), 
for the nearest Air Force representative, and get 
the details. If you have natural mechanical tal- 
ents, the Air Force will see to it those talents get 



Illustrations Courtesy of Arco Publishing Co.. Inc. 

trained. Neither you nor the Air Force can afford 
to let them go to waste. 

^~Air Force Opportunities i-oe-o/I 

Box A 

Randolph AFB, Texas 78148 

Name 

Address 

City 



(Please Print) 



State. 



-Zip- 



-High School- 



L 



Soc. Sec. #_ 



-Age_ 



Find yourself in the Air Force. 
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POPULAR 

MECHANICS 

mm FEjmi« 



h 4N0 CLEANER 



GUNK 



POPULAR 

MECHANICS 

MOPMCT wgj 



GUNK 



GARAGE HOORS 
POWER MOWERS 
ENGINES A MACHINERY 

UUfii 



Liquid Wrench 
is the super- 
penetrating 
rust-solvent 
that loosens 
rusted nuts, 
bolls, screws 
and parts — 
in seconds' 
Safe on all 
metals, use 
it on a bull- 
dozer or even 
your watch! 



TROUBLE? 



Lan-Lin gets down Trans-Medic slops trans- 
cep— removes paint, mission troubles! You'll 

grease, grime, ink! feel the difference' 

AOIATOR SPECIALTY CO . CHARLOTTE N C 28201 



GP cleans 
oil. grease, 
dirt from 
garage floors, 
driveways, 
power 
mowers, 
machinery. 



Engine Brile 
>gme Cleaner. 
Spray it on ... 
hose it off 
lirt and grease 
wash away.' 



B O P. Small 
Paris Cleaner 
with dip basket 
. . . soaks parts 
clean. 

UNK LABORATORIES. 5829 W 66 CHICAGO ILL 60638 
Gunk Chicago Co. Radiator Specially Co 

River Forest. III. Charlotte N C 






Inventor's son demonstrates rack: All the wheels (not shown), and press a but- 
you do is roll on the bike, clamp down ton. Presto! Motor moves rack to ceiling. 



Motorized Rack 
Stores Bikes on Ceiling 




W illiam Kolker got tired of com- 
ing home every night to a bike-clut- 
tered garage. Solution? Build a mo- 
torized rack that clears off the floor 
by storing the bicycles on the ceil- 
ing. When the family’s five bikes are 
stored safely “upstairs,” he has plen- 
ty of room for the car. 

The bike holders are made of ex- 
truded aluminum channel and the 
wall frame and roller bearings are 



the same as those used in conven- 
tional garage doors. The 1760-rpm 
electric motor is geared down to 30 
rpm with automatic stop in either 
direction. 

There’s an added safety factor: 
The kids can’t get their bikes out 
until the car is out. Kolker (3766 
Downers Dr., Downers Grove, 111. 
60515) hopes to sell his patent-pend- 
ing invention to a bike maker. B3 
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4WD VAN: Tough off the Road 
...Smooth on the Highway 



Underside of 4WD van has front-wheel-drive unit in a neat 
and smooth-working package. The suspension has been beefed 
up also, so you can take the rig off-road with confidence. 



Cruisaire sits higher than standard vans to accommodate 
the extra drive unit and the large tires needed to negotiate the 
rugged, off-road terrain it's designed to cross. 




Traveling off the road is lots of 
fun, but when you’re really out in 
the boondocks there’s little in the 
way of creature comforts. 

I just tried out a four-wheel -drive 
van camper that takes you off the 
road for extended trips, and contains 
most of the comforts of home, too. 
It’s the 4WD Cruisaire, built on a 
Chevrolet chassis, with a three-speed 
automatic transmission. 



At first I hesitated to take the 
Cruisaire into the outback. But after 
picking my way through some boul- 
ders, I found it could be driven off 
the road with ease. Stream beds were 
simple to cross, hill climbing stable 
and sure. And though it’s fairly 
heavy, it didn’t bog down in sand 
or mud. 

You select drive mode with a floor- 
mounted shift lever. It has four posi- 



tions: low-four, high-four, neutral, 
and two-wheel operation. When shift- 
ing to off-road ranges, you must lock 
the front hubs. 

Inside, the Cruisaire has every- 
thing you need for living and meal 
preparation. Base price for this 
combination of luxury and rugged- 
ness is about $9300. It’s made by 
Cruisaire Motor Corp., 945 W. 190 
St., Gardena, Calif .— Jim Davis 



catalog describing Browning Ammunition. Sporting Arms. Apparel & Boots. Archery Gear, New Camping 
Gear, and 9 pages ol shooting tips. Browning. Dept. M72. Morgan, Utah 84050 



New, Browning "Power 
Rated" Shotgun Shells. 
The Power Rating 
on each box makes 
selecting the right 
load a snap. 



Sight in your big game 
rifle with a 
box of Browning 
Centerfires. Brass, 
primers, powders 
and bullets 
perfectly 
teamed for total 
accuracy. 



Take the kids to 
target range and 
their confidence 
new Nail Drivers 



Blister some 
targets with 
Browning Centerfire 
Handgun Ammunition... 

carefully loaded for 
accuracy and precision 
feeding in automatics. 

Browning. 

Ammunition crafted like our fine guns 



You’ll Never 



material 





Soil-Cement — It's Dirt Cheap 

[Continued from page 95] 



NEW FREE BOOK DISCUSSES 

HOW TO SELL 
YOUR INVENTION 

If you have an invention (whether patented 
or unpatented) that you believe has com- 
mercial value, our Free Booklet entitled 
“How to Go About Selling Your Invention” 
may help you save time and money. 

We arc specialists in representing inventors 
and submitting their inventions to manu- 
facturers. We work with scores of manufac- 
turers who are seeking new products or 
new product ideas, and we therefore know 
which firms may be interested in your par- 
ticular invention. Our service is designed to 
do all those things the average inventor 
lacks the knowledge or facilities for doing, 
or does not have time to do. We prepare 
your sales letters folios duplicate draw- 
ings, handle correspondence, select the 
firms. 



We charge the standard commission (on 
sales) anti a modest fee for the submitting 
service. This fee is refunded if a manufac- 
turer buys your invention through our ef- 
forts. We are a nationally known concern 
with an impeccable reputation for ethics and 
integrity. 

The Free Booklet we have prepared espe- 
cially for inventors contains such informa- 
tion as current royalty rates being paid by 
manufacturers, discusses manv tvpes of in- 
ventions, the possible market for them, tells 
the effective methods of presenting vour in- 
vention for sale, whether you employ us or 
do it yourself, and outlines how we may be 
able to help you. 

You can obtain this booklet “How to Go 
About Selling Your Invention” bv mailing 
the coupon below. And if you wish to write 
us for comments on vour invention, please 
do so. We make no charge for consultation. 
But please do NOT send drawings or mod- 
els. Just describe the purpose and nature of 
vour invention. Mail the coupon to K. O. 
Kessler, Pres., Kessler Sales Corporation, 
Dept. D-79, Fremont Ohio 43420. 

You are welcome to aik your lawyer, local Bank. 
Chamber of Commerce to carefully check on our repu- 
tation for honesty anil fair-Healinp. 

j MAIL THIS COUPON 1 

J Mr. K. O. Kessler, President, Dept. D-79 
| Kessler Sales Corp., Fremont, Ohio 

I Pleaae mail me a copy of your Free Booklet “How I 
I to Co About Selling Your Invention." It is under- | 
■ Mood that this does not obligate me in any way In • 
I line vour Service. 

I 

j My Name J 

• Street Address J 

I 

j City State Zip | 

I 



bag of Portland cement for every 24 
square feet of surface area. If the 
project were a driveway 12' wide, 
4'-by-6' grids would work perfectly, 
arranged crosswise or lengthwise. 
Each rectangle gets one bag of cement 
spread out evenly over it. 

Caution: Spread only as much ce- 
ment as you can work at a stretch— 
as soon as the cement contacts damp 
earth, it begins setting up; keep go- 
ing right through to the last step. 

When you have an even cement 
spread, start mixing. If there’s much 
area to do, rent a roto-tiller. Other- 
wise, mix with whatever hand tool 
works best: rake, shovel, or hoe. 

Don’t sweat small rocks; mix them 
right in. Big rocks interfere with the 
thorough blending of soil and cement 
and should be culled out. Mix to 
chosen depth as closely as you can. 
Too deep gives a thicker pavement 
but a weaker mix. Too shallow gives 
a stronger mix but a thinner section. 
Check with our shovel test. 

Adding water. At this point your 
soil-cement job will be quite dry and 
dusty. Although most soils contain 
plenty of moisture, the addition of 
cement and the blending operation 
dry things up. To provide enough 
water for cement hydration— the 
hardening process— and good com- 
paction later, spray with a garden 
hose as evenly as you can. Then mix 
again to full depth. When our hand- 
squeeze test shows that your S/C 
has the right amount of water, rake 
out the surface smoothly. 

Now you’re ready to compact. Do 
it with a hand-tamper, at first. I like 
a 6'-long 4-by-4 with a piece of ply- 
wood nailed to the business end. Doc 
Vaughan says he prefers using a 2-by- 
10 flat with two handles nailed to 
the sides. 

You can rent a power tamper for 
not too much. Or, after a once-over 
by hand, bring your car’s weight to 
bear. Drive to and fro wherever 
there’s room to maneuver. At any 
rate, this initial compaction should 
leave the soil-cement firm and dense. 

Scratch the uneven surface all over 
with a garden rake. Grade it out 
evenly with a board, then hand- 
tamp it again. During this final com- 
paction, moisten the surface slightly 
with a fine spray from a hose. A 
smooth lawn roller can be run back 
and forth over the slab for an im- 
proved surface. But don’t expect a 
perfectly flat pool-table finish. 
You’re working with 90-percent dirt. 
Foot and tamp-marks can be re- 
moved with a fine spray. 

Like concrete, soil-cement pave- 
ment should be covered or kept damp 



by sprinkling for several days or 
more. Cover with newspapers, can- 
vas, polyethylene sheeting, whatever 
is handy. If you sprinkle-cure, do it 
lightly the first day. After that you 
can spray as much as you like with- 
out damaging the S/C. You could 
begin using your slab right away, ex- 
cept for foot and tire marks. If they 
won’t detract from the appearance, 
go right ahead. 

Rain— except for the worst gully- 
washer coming right after final com- 
paction— shouldn’t hurt soil-cement, 
unless by undermining the slab in a 
washout. The dirt-cement itself 
won’t be affected. I have seen sec- 
tions of soil-cement pavement that 
were completely tunneled under by 
flood water, and cars were driving 
over them. The soil-cement formed a 
short, effective bridge. 

To surface or not. Soil-cement 
roads and streets get a bituminous 
surface treatment to keep traffic from 
abrading them. Whether or not you 
put such a surfacing on your proj- 
ect depends on your climate as well 
as your preference. 

It does help S/C to withstand 
severe weathering. If you live in a 
cold northern state, you may want 
to top off with an asphalt treatment. 
On the other hand, the asphalt will 
hide the natural dirt appearance of 
soil-cement, so you may prefer to 
wait and see what a winter’s expo- 
sure does. Then if there’s surface 
scaling or abrading, you can add the 
protective topping next spring. 

To do it, get a five-gal. can of 
emulsified asphalt-the kind used 
for cold-applied roll roofing. For bet- 
ter penetration, thin it with a sol- 
vent as directed on the label ( Vi part 
thinner usually does the job). 

Brush this mixture liberally over 
your cured and cleaned soil-cement. 
Before it dries, cast a thin layer of 
sand over the surface using a flat 
shovel. Asphalt will bind the parti- 
cles of sand into a thin protective 
layer adhering to the soil-cement be- 
neath. Until dry, don’t walk on it 
and risk tracking asphalt into your 
house. When it’s completely dry, 
just sweep off the excess sand. 

Doc's tips for you. Use either 
Type I or Type II Portland cement. 
Avoid cements billed as “plastic ce- 
ment” or “mortar cement.” 
i If you are in doubt about how 
much cement to use in your mix, 
emulate the engineers: Make test 
samples. Parcel out varying volumes 
of cement and soil with a kitchen 
measuring cup. To sample a 10-per- 
cent cement content, for instance, 
add one cup of cement to 10 of dirt. 
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Soil-Cement — It's Dirt Cheap 

[ Continued ] 

Mix as you would out in your 
yard and compact into a tin can. 
Keep the samples damp for about a 
week and then check on their hard- 
ness. (Not hard? Too little cement.) 
Hit each sample with a hammer for 
the best “ring.” Once you know the 
right amount of cement for your own 
soil, you can size your cement 
spreads confidently from the table. 

Cool weather is best for making 
soil-cement, both for comfort and 
because the mixture stays workable 
longer. Don’t try making it in freez- 
ing weather, though. 

Big project? If it covers more 
area than you can handle in a single 
go, divide it into sections. Finish one 
before starting the next. Just be sure 
that when you mix next to a previ- 
ously made section that your blend- 
ing is carried about an inch into 
older soil-cement. This ties the two 
sections together. 

As the added moisture leaves soil- 
cement, you’ll notice tiny shrinkage 
cracks in your slab. Clay soils 
shrink more than sandy ones. In 
any case, the cracks won’t hurt, says 
Vaughan. They’re normal. 

If black or dark gray dirt is all 
you have and you’d still like to mix 
up a little soil-cement, you can. I’ve 
done it in setting posts, where I 
wanted to use the black dirt dug out 
of the hole. Simply make up an ex- 
tra-rich S/C mixture with the black 
dirt. Use, say, 20 percent cement in 
it. Add water, and backfill with it. 

A flagpole I set this way had to be 
removed a year later. I found the 
soil-cement surrounding the pole al- 
most as hard as concrete. It had to 
be broken away with a sledge ham- 
mer. At 20 percent cement, my black 
S/C mix is as rich as concrete, but 
without the other select materials 
concrete would have. The cost, natu- 
rally, was double what it would have 
been with a more suitable soil and a 
reasonably low cement content. 

Using dirt-cheap paving, you can 
lay a huge 20'-by-25' patio for only 
$40. Or a 10'-by-30' stabilized drive- 
way-parking area for just $25. Or 
you can mix yourself a 2'-by-80' me- 
andering garden walk for about $10. 
Who says today’s home-improve- 
ment costs are out-of-sight! HU 



How much cement to use 



SOIL 

TYPE 


CEMENT 
(by volume) 


ONE 
4" deep 


3AG WILL 
5" deep 


OVER: 

6" deep 


Sandy or 
gravelly 


10% 


30 sq. ft. 


24 sq. ft. 


20 sq. ft. 


Heavy 

with 

clay 


12%* 


25.8 sq. ft. 


20 sq. ft. 


16.7 sq. ft. 



•For better frost protection, use 14%. 



For my money and your car 

this is the hottest thing 



SINCE ROME BURNED 



PERIOD! 



Helluva Ignition 



Tom McCahill 

M 



When Tom McCahill tested Gaylord's Compu-SparkTM Capacitive 
Discharge Ignition, he said flat out: For my money, CompuSpark’s a 
steal. Under 50 bucks. No moving parts. Fully electronic. Solid-state. 

And CD, too. It’s built like a brick out-house. They tried to wear one 
out and stopped at 270,000 miles when the car fell apart. 

•'What's in it for you? It virtually does away with point wear. Ends 
plug fouling hassles and puts plug wear way down the road. Often cuts 
your gas consumption by z0% and makes your engine run clean. 

"The reasons for all this are as obvious as warts on a snake. An 
ultra high intensity spark is a helluva lot hotter than a stock ignition. 

Compu-Spark— 'The Ignition System with a Brain'TM — actually computes 
spark characteristics to engine RPM. You get the right spark at the right 
time and the right place. Darned things run great in Alaska or the 
tropics. Why not? All silicon, y'know. And the anti-theft feature really works! 

"Another thing: Compu-Spark is guaranteed one month longer than a Rolls-Royce: 37 months 
free repair or replacement. 60 day money-back guarantee, too! 

"Think of it this way: One skipped tune-up and CompuSpark has paid for itself. Two and you're 
money ahead. Three— no sweat with CompuSpark— and you're in clover, right? You bet. 

"Order your CompuSpark now, it turned me on. I'm sure it'll turn you on, too!" 




Automotive Authority 
Noted Test Driver 



WHAT OUR CUSTOMERS SAY: 

“After 7»/2 years of driving a 1966 Galaxie 
500, I had to readjust my foot on the 
accelerator pedal. Thanks for a great 
system." E.J.D. Stratford Conn. 

“Never in my life have I been so impressed 
with CDI. or any such unit, as I have been 
with yours." E.H.A. Redlands Ca. 

“The increase in the performance of the 
automobile is very obvious to anyone that 
has a stop watch and tachometer available. 
It is mechanically superior to anything that 
l have seen on the market." 

F.H.Jr. Galveston Texas 
“I thought you might be interested in 
knowing that my CompuSpark ignition sys- 
tem (on my 1971 MGB) performed fault- 
lessly through an Alaskan winter, in tem- 
perature as low as 40 below." 

W.S.B. Anchorage Alaska 




Scope Patterns Illustrate 
COMPU-SPARK "Brain" Features 




COMPU-SPARK— start and idle 
long spark for instant cold 
weather starts, smoother idling 



n n 

COMPU-SPARK— high speed short 
spark for high rpm cruising 

k il 

Other CD electronic ignitions— 
short duration spark-all speeds 



Made in USA 



Installs in 15 minutes 



PLUS ALL THESE OUTSTANDING FEATURES 

• Exclusive CompuSpark circuitry and extremely high voltage spark provides instant cold weather 
starts. Increases gas mileage as much as 20% 

• Solid state/SCR firing provides hotter, faster spark; increased engine power and acceleration; 
eliminates plug fouling. 

• Space age all silicon components make CompuSpark completely reliable under extreme heat or cold. 

No old fashioned garmanium transitors like ordinary electronic CDs. 

• An instant change-over feature allows you to operate your car on either CD or standard ignition. An 
anti-theft feature disables the car's ignition. 

• Installs in 15 minutes with any stock ignition. No rewiring necessary. 

• For cars, trucks, marine and stationary engines with 12 volt ignitions. 

• Don't forget— CompuSpark stays with you always. You just transfer it to your next car. Since it is 
all solid state with no moving parts it should outlast the lifetimes of two or three cars— irrespective 
of mileage. 



Why did someone sit down and invent a CD ignition? To increase efficiency. Every 
calorie of energy is to be used to the fullest degree, especially during these days of 
gasoline shortage. We want you to save gas. If you get 20% improvement in gas mile- 
age you will be driving 20 out of every 100 miles free! 



Highly respected and 
famous John Geraghty, 
of Geraghty Dyno-Tuned 
Products Inc., Verdugo 
Road. Los Angeles, eval- 
uated the CompuSpark 
at our request. He re- 
ported: "It really sur- 
prised our dyno and us 
too. At its price it's 
unbeatable. Closest per- 
forming units are cost- 
lier. some at $100 or more. Its quality con- 
struction is second to none. Through the 
entire speed range we observed definite 
benefits, especially at the higher range 
where stock ignitions tend to fall off." 

Boublr Guarantee 

Give it a fair trial for 60 days and 
remember our 37 month free repair or 
replacement policy. We will airmail you 
a refund check if you sincerely think 
that CompuSpark does not measure up to 
our claims and more. 




GAYLORD ELECTRONICS INC. DEPT. P S 

2314 4th St. Berkeley. Calif. 94710 415/849-0300 
Rush me: 

H COMPU-SPARK. ready to install $49.95 ppd 
COMPU-SPARK. electronic kit form (u, $39.95 ppd 
n Enclosed $1.00 for metal decal plus brochure* 
fa COMPU-SPARK brochure 

Car year & make 

Name . 

City. State. Zip 

□ Enclosed $ Ship ppd Ship C.O.D 

Charge to my: □ Master Charge. □ BankAmericard, 

[ American Express 

For credit card orders supply all card information 
California residents please include sales tax 
Free metal decal provided with each unit 
'For postage and handling — refundable with order 
cl 973 Gaylord Electronics Inc. 
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These 3 BIG 
DRAFTING KITS 
GIVEN TO YOU! 

when you train at home 
with NASD for a 

H PAY JOB 
RAFTING! 

^^7 Take your pick of 1000s big 
^ A Bj salary jobs open to Draftsmen. 
— U. S. Labor Dept, reports “42% 

more Draftsmen needed in next 10 
years— not enough applicants to fill 
jobs available now.” Easy home- 
I study plan has helped 100s beginners 
tow ard $$$$$, security, prestige 
as Draftsmen-many with 
only grade school training. 
| Others report good earnings 
drafting part time while still 
learning. Why not you? 

RUSH COUPON FOR FREE Km m 

Mail coupon for FREE “DRAFTING 
CAREER KIT," Sample Lesson, Draft- 
ing Aptitude Test including new 5-Way 
Drafting Instrument & 20- 
Page Book, "Your Future 
in Drafting" — ALL FREE. 

G.l. 

Bill approved. Write today. 

"HoimuirESTcTNlcilOOl OF DMFTIM, Dept 34189 
4500 Campus Drive. Newport, California 92660 
Rush “DRAFTING CAREER KIT,” including Book, 
Sample Lesson, Aptitude Test & Drafting Instrument— 
ALL FREE! 



NAME— 



How to buy 
a new cor 
without 
being taken 
fora 
ride. 

Fmarice it at your credit union. 
You'll find their low annual per- 
centage rate helps keep your 
family budget running smoothly. 
There's a minimum of red tape. 
At your credit union, you’re more 
than a customer. You belong. 

Join your credit union. 
It’s where you belong. 

For more information write to 
your state's Credit Union 
League or Credit Union Nat. 

Assoc.. Inc., P. O. Box 431. 

Madison. Wise. 53701. 
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engrave money 

(legally) 



One dollar makes ten. Make profits up 
to ten times your cost— full or part time 
—right in your own home. 

Engrave much needed nameplates, 
directories, signs, trophies, badges in 
plastic, metal and wood on the time- 
tested New Hermes Engravograph. 

Simple to operate. It's tracer-guided. 

Engraving is a permanent business 
— not a fad — with small investment 
of less than $400; money back guar- 
antee. Trained representatives at your 
service. 

Write for free illustrated catalog 11. 



.new 

hermes 

engravograph 



20 Cooper Square. New York. N.Y. 10003 
World's largest engraving machine manufacturer. 



tutor 




— CYCLE Mechanic 



□ Now's the time to “grab a piece of the 



industry. Millions of new cycles have created 
v big demand for trained mechanics. Earn 
V steady pay— or start your own business. 
1 ' □ No need to quit school or job. Learn at 
home. Special cycle tools and test instru- 
ments included with course. Write today 
for FREE “Career Kit." State age. 

SPARTAN SCHOOL OF MOTORCYCLE REPAIR. Dipt. 34189 
4500 Campus Dr., Newport Beach, Ca. 92663 " 



the 



A0C 



s of Law 



Basic rules explained and illustrated by means 
of authoritative texts, study aids, self-tests, etc . 
to make law work FOR you. not against you. 
Not a correspondence course. Write for inter- 
esting FREE booklet — "The People vs. YOU” — 
for full details at no obligation to yourself. 

Blackstone School of Law, Dept. 126 

209 N. Michigan Avenue, Chicago. III. 60601. 




MEAT CUTTING 



Train quickly in 8 abort w*ek» at Toledo 
f or a bright future with security In the vita! 
meet bueinen*. Hi* par. full-time lobe — 
HAVE A PROFITABLE MARKET OFYOUR 
OWN ! Time payment plan available. Diplo- 
Thousand" of sue- 
UK Mlh YEAR! Send 
obit cation. 

No. oim 

NATIONAL SCHOOL OF MEAT CUTTING 

Dept. 51 Z Toledo Ohio 43601 



illustrated FREE cate I o*. 



RONSON 
Multi-Fill 

The clean 

butane . quality butane 

hatworftdoa 



lighters 




/ *200 
g AWARD m 
O EACH 2 
• MONTH • 

0 %> E T^ 0 * 



I f you have fresh, up-to-date de- 
sign ideas, they may be worth 
money to you. We re looking for 
small projects, imaginative, well- 
designed, and simple enough to 
complete in a weekend. You'll re- 
ceive $200 for each project we 
choose for publication. 

How to qualify. Any small proj- 
ect you've designed and built is 
eligible. Send your best photo- 
graph of it, plus a rough pencil 
sketch giving all dimensions, and 
no more than one typed page of 
explanation. Print your name, ad- 
dress, and social security number 
on each item in your package. Do 
not send the project itself. If we 
need later to photograph your proj- 
ect, we’ll send for it and pay the 
postage. 

What type of project? We want 
ingenious, functional items, built 
of nationally available materials — 
wood, plastic, metal. For a hard- 
to-find item, list a mail-order 
source. Readers should be able to 
duplicate your project in an aver- 
age home shop, using hand or por- 
table power tools. 

Merely decorative items will not 
qualify, nor will overly familiar proj- 
ects such as bookends, birdhouses 
or utilizations of discarded materi- 
als (bleach bottles, tin cans, etc.). 

Only accepted material will be 
acknowledged; none can be re- 
turned unless accompanied by a 
self-addressed, stamped envelope. 
In case of similar entries, the one 
bearing the earliest postmark will 
qualify. Projects that don’t qualify 
for this competition may be pur- 
chased at our regular rates for oth- 
er use in the magazine. 

The winning project for the 
fourth month will be presented in 
our January issue. To qualify, en- 
tries must be postmarked no later 
than October 1st. Send yours to: 
Weekend Project Editor, Popular 
Science, 355 Lexington Ave., New 
York, N.Y. 10017. 








A FASCINATING BUSINESS OF YOUR OWN 




This deluxe, illustrated 
brochure you (and your 
husband or wife) will read 
and look at with excite- 
ment and pleasure TELLS 
AND SHOWS YOU... 



TOOLS 

MATERIALS AND 
FRAMES INCLUDED 
WITH COURSE! 



REUPHOLSTER 
CHAIRS.. 
SOFAS . . . 

TO KEEP 0 
SELL FOR 
HIGH 
PROFITS 




1 how to make good money 
in your spare time 
' the successful business 
you can own 

1 the fascinating places 
where you and your fam- 
ily can live and work 
1 how to make 65^5 to 70% 
profit on every job 
1 how to save hundreds of 
dollars doing your own 
upholstery 

1 the tools you work with 
’ how to get all your up- 
holstery supplies whole- 
sale 

1 the outfits you get FREE 
of extra charge 
1 the line furniture you can 
make 

' 17 ways you can make 
money in upholstery 
- HOW EASY IT IS TO 
LEARN 

’ success stories you can 
follow 



IN UPHOLSTERING -DECORATING 

SLIPCOVER, DRAPERY MAKING AT HOME 
BE YOUR OWN BOSS-MAKE YOUR OWN HOURS 
EARN MORE MONEY-RIGHT OFF-IN SPARE TIME AT HOME 

Right at home— in spare time— you alone or husband-wife together can learn upholstery 
—combine your skills for a steady lifetime income or big extra earnings in the booming 
field of CUSTOM UPHOLSTERY & DECORATING. It’s easy to become a fine cus- 
tom upholsterer and earn as you learn WITHOUT special skill or previous experience— 
a grade school education is all that’s necessary. 

YOUR OWN BUSINESS-RIGHT IN YOUR OWN HOME 

Pick up spare time cash almost from the start of your training— earn big profits for your 
skills— because your UDS course includes ALL tools, materials, fabrics, etc. You learn by 
making beautiful upholstered furniture or slipcovers you can use or sell. 

Upholstery skill is always in demand. You’ll be earning more money than you ever 
dreamed possible. With this N.J. state-approved home study course, you’ll be upholster- 
ing from the start— making money as you learn— in upholstering and decorating. 



UPHOLSTERY & DECORATING SCHOOL 

Division Technical Home Study Schools 

Dept. 5111-093 

Little Falls, New Jersey 07424 

THE UPHOLSTERY SCHOOL licensed by 
N.J. Dept, of Education • Accredited 
National Home Study Council • Approved 
for Veterans and for Vocational Rehabili- 
tation • Established 1939. 



am 



mB^i 



UPHOLSTERY fc DECORATING SCHOOL, fjjMfllffl 

Division Technical Home Study Schools 

Little Falls, N.J. 07424 Dept. 5111-093 
Please send FREE BOOKLET with full details of Upholstery oppor- 
tunities. No salesman is to call. 



Name- 



City & State- 



— ZiP— 



(Inquiries serviced only in U.S.A. and Canada) 



SHORT CUTS AND TIPS 



SHARED BY PS READERS 




Bolt-action sanding stops 

Barrel bolts installed under your 
work bench shoot up to provide sanding 
stops, lower out of the way for other 
operations. If your bench top is thick, 
you’ll have to replace the bolts with 
longer versions made from 5/16" rod. 
Drill them to accept the handles from 
the old bolts, epoxied in place. 

W. G. Waggoner, Sacramento, Calif. 



Wire-brush lifesaver 

Wire brushes that lose their bristles 
usually do so because the bristles rust 
inside their handle sockets. For longer 
brush life, lay the tool on its back, fill 
sockets with metal primer. Repeat un- 
til sockets are full when dry. The brush 
will hold up even on wet jobs. 

Albert Henry, Front Royal, Va. 




Aerosol cap to lens shade 

Plastic snap covers found on aerosol 
cans are ideally suited to making lens 
shades. They range in size from series 
V up to VIII. Find the size you need, 
cut out the top, and glue in a filter- 
retaining ring. Spray the shade flat 
black. Be sure to check for vignetting 
before using on a wideangle lens. 

Warren Shepard, Livingston, Mont. 




A switch for your shower 

A solenoid-operated valve from an old 
washing machine lets me control my 
shower by a switch — independent of the 
mixing valves. I flip the switch 10 sec- 
onds before I’m ready and have the 
same temperature flowing as when I 
last stepped out. Washer valves vary. 
Sketch shows how I modified mine. 
Curtis Kindren, Dove Valley Way, Ga. 
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Unadorned power tools. 



4' Wood Lathe 
at $29.95 




They do the same job 
as tools costing up to 5 times as much. 

U/a eLinnarl f ho rhro m o fn C9\m unn - m 



POWER SAW 



8 " 





mitres, cuts compound 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 
cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 
motor. Rip fence for 
easier work alignment, 
bearing model, $5.00 
h.p. motor or larger, stand- 
ard blades, attachments. Wt. 

26 lbs., f.o.b. factory 

FREE OFFER , cabinet 
base plans, . . . with one 
piece of plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add’l. 




We skipped the chrome to save you 
money . . . but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 

The lathe shown above isn't 
exactly flashy. We admit it. But 
in a recent article, Popular Sci- 
ence used it to demonstrate 
wood lathe technique and said: 

“You won’t go wrong with this 
economical introduction to 
wood turning.” It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 

HERE'S HOW WE DO IT . . . First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
racy, ease and speed . . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let’s be specific: 

SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick — to minimize material and pro- 
duction costs. Machined parts are used 
only where they’re needed. Unadorned cast 
iron and aluminum save you a fortune. 

DIRECT-FROM-FACTORY SAVINGS . . . 

You save a bundle, yet, we offer a double 
guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
. . . and hundreds of orders pour in daily. 

LARGE VOLUME . . . Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 

STANDARD PARTS . . . Our designs use 
standard hardware items wherever pos- 
sible. By avoiding custom- 
made parts we pass on tre- 
w O mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you’ll be one 
step closer to many hours of woodwork- 
ing satisfaction. 

djiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirrnnwi 

— AMERICAN MACHINE & TOOL CO., Dept. PS93. Royersford, Pa. 19468 

IS Please send me the units checked. Payment in full enclosed $_ 



tilt arbor saw 
crosscuts, rips, 



$3.50 add'l. Ball 
add'l. Takes V 3 

*1935 





10-DAY MONEY BACK GUARANTEE 

Try any of these power tools and 
compare it with any similar ma- 
chine at any price. If not satisfied, 
return it for prompt, no questions 
asked refund! We pay the return 
shipping charges. 

10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one year guarantee) which 
become inoperative for any reason 
within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
purchaser other than postage. 



I Brand new ^electric motor 

developing full 1 h.p. 17 lbs. 
(Purchased separately, $24.85). 
With any AMT machine here. $jg gg 



BUY DIRECT 

...USE THIS HANDY 
ORDER COUPON 
NOW 






$3 deposit each item enclosed, balance C.O.D. I must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 

□ 8" Power Saw at $19.95 

a Standard Rip Fence at $3.50 
Long Cabinet Rip Fence at $4.50 
□ Ball Bearing Spindle at $5.00 
□ Belt Sander at $19.95 

B Disc Sander Attachment at $7.95 
Mitre Gauge for Sander at $1.95 
□ Drill Press at $39.95 



□ Jointer Planer at $29.95 ■■■ 

□ Ball Bearing Spindle at $10.00 “ 

□ Wood Shaper Kit at *19.95 “ 

BB □ Opt. Hold Down Assembly at $2.95 ^ 

6" Swing 3' Lathe at $14.95 ™ 

12" Swing 4' Lathe at $29.95 M 

Face Plate $2.50 (either Lathe) — 

Turning Chisels $5.95 (either Lathe) ~ 



G.E. Motor □ $19.90 (with other item) □ $24.85 (purchased separately) 



:nillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllF 



3' WOOD LATHE 



$1495 



6" swing. 
Same precis- 
ion and speed as $40 units. Sturdy cast 
iron with tub- 
ular steel bed. 

Lever action 
tail stock, two- 

speed pulley, fits any motor. Set^of 3 hjgjh 
speed turning chisels, $5.95 
add’l. 4" face plate, $2.50 
add’l. 15 lbs., f.o.b. factory 

4' WOOD LATHE Industrial 

size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 
^ stock, three- 

speed pulley. 
By # Use any mo- 

~ * » tor _3 _hjg_h 

speed turning chisels, $5.95 
add’l. 4" face plate, $2.50 
add’l. 30 lbs., f.o.b. factory 

JOINTER-PLANER 



52995 



;e any motor. 

$2995 



and steel, precision ground adjustable 
tables. For planing, 
joints, bevels. Rabbets a 
to 3 / e " depth. Fence 
adjustable 0° to 50° 

Steel knives, dual guards. Use any motor. 
Precision ball bearing indus-f 
trial model, $10.00 add’l. Wt. * 

19 lbs., f.o.b. factory 
Q[|T C A AIDED A precision unit. 
DELI OMRUEII It changes from 
horizontal to vertical in seconds. Heavy, 
sander includes 4" x 36" sanding belt. 

Uses y 3 h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle. 
Disc sander accessory, $7.95 CfflAflC 
add’l. Mitre gauge, $1.95 
add'l. 15 lbs., f.o.b. factory 

DRILL PRESS 

Precision 32" radial 
unit has standard fea- 
tures and many extras. 

Depth of throat up to 16". 

Head tilts and table stays 
level. Drills to center of a 
32" circle. All cast iron and 
steel. Takes standard motor. 

32 lbs., f.o.b. factory. 

WOOD SHAPER KIT EE 

coves, moldings, tongue-and-groove joints, 
etc. Accurate cuts at high 
speeds. Sealed greased- 
for-life ball bearings. Less 
wood. Takes Vi h.p. motor 
or larger, standard cutters. 
Optional hold 
down assembly, $2.75 add'l. 

15 lbs., f.o.b. factory 




53995 




idi u t-uueib. 

51995 
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NRI gives you the professional testing equipment and tools you need. 
Illustrated is the equipment you get with the NRI Master Automotive 
Technician's Course. Equally complete materials come with the Courses 



Now you can learn these two well-paid 
skills at home.. .in your spare time 



1 NRI AUTOMOTIVE 
SERVICING 

You get hands-on experience 
and the finest professional tools 



Learning to service automo- 
biles can be easy, exciting and 
profitable, the NRI way. You 
learn step-by-step proceeding 
at your own rate of speed and 
the courses are complete and 
professional in every way. 

Richard Petty, America's 
winningest stock car racer and NRI Automotive Con- 
sultant, says, “NRI training gives you the kind of solid 
background you need to launch a career 
as a master mechanic, or to learn what 
you have to know to take good care of 
your own car. I especially like the 'bite- 
size' lessons, and how NRI has covered 
practical service work ... so a guy can 
learn with his hands.” 



Your choice of two courses . . . 

NRI gives you a choice of Master Automotive Technician 
training or a shorter Automotive Tune-up and Electrical 
Systems course for the man seeking greater understand- 
ing of basic car repair. With the Master Course, you get 
— at no extra cost — your own ignition analyzer scope (an 
NRI exclusive!), as well as a dwell-tachometer, timing 
light, complete set of tools, volt-amp tester, and gauges. 



APPROVED UNDER Gl BILL— If you have served 
since January 31, 1955 or are in the service now, 
check Gl line on the card. 



NRI TRAINING 

3939 Wisconsin Avenue, N.W. 

Washington, D.C. 20016 

RUSH CARD FOR ONE FREE NRI CATALOG 

No Salesman Will Call 





Ignition Analyzer 





2 NRI AIR CONDITIONING, 

REFRIGERATION & HEATING 
Get in on the ground floor of 
a really growing industry 



The NRI Air Conditioning, 
Refrigeration and Heating 
courses qualify you quickly to 
step into a high-paying career 
or part-time job. The programs 
were developed with technical 
assistance from the York Di- 
vision of the Borg-Warner Cor- 
poration, a world-recognized 
leader in air conditioning. 



Exclusive Training Units 

NRI training units include a Circuit 
Demonstrator for circuit studies, 
and a Control Simulator for learning 
the fundamentals of electric controls. 



Window Air Conditioner 

With the NRI Master Course, you 
receive a complete 5,000 BTU win- 
dow air conditioner for trouble- 
shooting and your personal use. 






Resident Training at York Institute 

EnroIIees in the Master Course may 
take one week of advanced labora- 
tory work at the famous York In- 
stitute at no extra cost. Resident 
training is an optional extra not 
required for your NRI diploma. 



Choose One of Two Courses 

NRI offers a basic course in Air Conditioning and Re- 
frigeration, or the Master Course in Air Conditioning, 
Refrigeration, and Heating. 
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Shoppers' Showcase 



A selection of products and services for Popular Science from the advertiser. For advertising rates for this section, 

readers available direct by mail. Enjoy the fun and con- write Harry Fleischman, Popular Science, 355 Lexington 

venience of mail order shopping. Please order directly Avenue, New York, N.Y. 10017. 



PAYS FOR ITSUF! 



A 

A 



•* 

Li i 

t s 



Wheel 
Balancer 
only *13.98 



Float-O-Matic pays for itself the 
second time you use it. Quickly 
' levels on any solid surface. Easy to 

''•U#' use Durable, light weight. Accurate 
bubble-centering concept means no guesswork 
. . . you're an expert in minutes. Extends tire life and allows 
greater control at freeway speeds. MORE ACCURATE! The lug 
holes on your wheel are machined within closer tolerances than 
the center hole. Float-O-Matic uses these closer tolerances to 
insure more accurate balancing than the older cone-type units. 
Fits all cars and light trucks except those with closed center 
wheel hubs. Can be used on VW. Saab. Peugeot and other 
imports with large center holes by adding adapter. KIT: 
Contains 50 assorted weights and balancing tool . . . $8.99. 
ADAPTER: Allows balancing of all imported car wheels with 
large center holes . . $4 49 Send check or Money Order . . . 
Satisfaction Guaranteed. 

r 

i 



AUREUS INDUSTRIES DEPT. 10 

P.O. BOX 3 / MERCER ISLAND. WA 98040 



Address _ 

City 

Car(s)/yr . 



- Z'P - 



□ Balancer $13.98 □ Kit $8 99 □ Adapter $4.49 
Add $1.00 for postage and handling 






JEEP OWNERS. CAMPERS. HUNTERS. FISHERMEN 



FLOTATION TIRES 

8 . 

WHEELS 
UNIQUE 
OFF ROAD 
8 . 

7 CAMPING 

EQUIPMENT! 

- 

nr - a i 



noRseman 

■Armstrong 





BE 



9201 C4UHMMIA AVI Oept PS 
SOUTH 0ATI CAiNOnaiA 90260 



hikin:ii;Mimniwaii:n;liniiiniii,9l:»/iiii:iin:U 

Works with Any Car -l-ortablp or 
Home Radiol Ju»t Plugs In — No wlr- 
1ns — 3 minute hookup) Switch In- 
stantly from regular to All Police. 

Fire -Emergency — Commcrcial-Taxi- 
cab-State-City-Qov't 2 way Radio call- 
in Your Area. Dual — Hl-Low Bands 
— tunes 38-49 8 1ST 
Everywhere-anyllme- 

SEND ONLY 52.00 'S'SiSSiiA S: L „ , 

send Sll.ou for ppd. Del. In USA. Com pi 
rltta Instructions. One Year service warrant] 




MONEY SAVING OFFER FROM 



Finest Stainless Steel 
DIAL CALIPERS 

Ready .001" on diai-Case mciudad 



921.00 . 6" 933 00 . 
947.50 . 12 972 50. 

DISCOUNTS Buy 1 10", OH • 

Buy 2 157 . Buy 3 20': Oil • Buy 8 25^ 
Buy 12 307. Of I Models may Be mixed. 
A/so 6" METRIC MOOEL $32.00 




Hi-Power MAGNETIC 
BASE with scriber 

Model MB $17.SO 
Buy 3. 10£ OH. 

Buy 6. 20f. OH. 

Buy 12, 257? OH. 

Dial Indicator for 
above V 2 " range 
in .001“ 
only 813.00 



«heheh®* 



•HI 

MULTI- 
WRENCH 

B WRENCHES IN ONE. Weighs over 1 lb. 
You gel all these hex and square sizes 7/16. 

5/8. 11/16. 9,. 16, 19/32. 3/4 & 7/6! 

Only $7.00 3 For $16.00 



SCREW 

PITCH 

GAGE 

30 Blades 
I 12 pilch $2.00 



W -i 

DRILL PRESS VISES 

2 *>" S.ze $10.95 

3 Size $15.95 

2Vi" Size Angle Vise same price aa 3 visa 



MICROMETERS 




SOLID SQUARE SELLOUT 



0.1" .0001' with case, ratchet carbide tipped, 
all deluxe features Swiss made. List 926.50 
vour cost $17.00 

Also Digit-Micromelers-Oirect Reading 0-1" 
On/y 931 .00 




2". 3" or 4 - size $4.50 

•6' or 8 size. . . $5.50 

$15.00 
We slock 

up to 4- squares. 



TRANSFER PUNCH SET 




Complete with indexed stand 
8 punches 3/32"— 17/32" by 64ths 
II punches 5" Long 0025" undersized 

Only 821.00 



\\ 



MACHINE DIVIDED 

SATIN-CHROMED 

RULES 



Ttp* D Sttii. IStni. 3Z(«J« S»lh, R-g.a 
’re* £ Millinwir* 4 15 Miilinwlrw. 3Zno a 
t 64IH1 Rig, a 

(T,pt t i 



OPTIVISOR.MAGNIFIERS 



ill omu m MM- 1M- S f 




List 914 00 
Special $12.50 



Select working ilialancc; 20", 11". 10". 8" or 6" 



FREE WITH ORDER our catalogs of over 1.0C0 

pages ol tool bargains. All types ol cutting tools, oplics, magnetic looting, 
measuring instruments, hardness testers, hand tools and gadgets ol all 
types, drill presses, machine tool accessories, vises, gages and much more 
SEND 91.00 FOR PROMPT UPS DELIVERY. 

Want to earn tools FREE ? Do you work lor a company I 
that buys quantities of tools? Send lor our resale plan and gel your tools 
at low coat while earning big profits. 



SCHLESINGERS FOR TOOLS, LTD. • 1024 Eosl 54lh Street, Brooklyn, N. Y. 11234 • Tel.: (212) 241-7482 
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ALARM STICKER 
/iStSSfK 1 DECALS 
I ) Scare Away Would-be 
Thieves and Molesters. 

Protect your Home, Car. Office, Boat, Cy- 
cle or any personal possession you don’t 
want stolen or tampered with. 

These 3 color inside/outside profes- 
sional decals will supply you with the 
added protection needed to make would- 
be thieves go elsewhere! 

Futronic Security System decals are ex- 
actly the same as those sold with expen- 
sive alarm systems (and until now most 
people had to buy the complete alarm 
system to get the decals). Now you can 
enjoy this added protection for pennies! 

For your decals write Dept. D p.o. Box 333, 
Main Station. Yonkers. N.Y. 10702 
Send for 1 decal 390; 3 decals $1.00; 

7 decals $2.00; 10 or more, 260 ea. (In- 
clude your zip.) 

Futronic Security Systems 
a division of M.J.F. Futronic Systems. Inc. 



STAINED 
GLASS 

Send 50* for fascinating 
catalog of kits, tools, 
ideas, oooks, and sup- 
plies. 

BIG STARTER KIT 

Only $12.95 ppd. 
WHITTEMORE, BOX 2065DE, HANOVER. MASS. 02339 



instant 




Apply a surface of Teflon instantly with Self Sticking 
Teflon Film or Self Sticking Teflon Glass Fabric. Slip- 
pery, nonstick Teflon has scores of uses in home, 
shop, and industry. Use Teflon film for irregular sur- 
faces, Glass Fabric .for heavy duty. Use on tools, 
sewing tables, counter tops, chemical sinks, splash 
areas, dark rooms, boat galleys, recreational vehicles, 
shelf liners, drawer slides, snow shovels, guide rails, 
chute liners, rub rails, bearings, stove hoods, mixing 
boards, glue tables, spray masks. (See article in P.S. 
July issue) 

® TM DuPont 




THE CONNECTICUT HARD RUBBER COMPANY 
a HITCO company 

407 East Street enclosed 

New Haven, Connecticut 06509 . -- NC - 0 , 



□ Enclose 25^ for 3 page reprint of Popular Science article. 

□ Sheet(s) 30" x 36" Self Sticking Teflon Film @ $9.95 each. 



□ Sheet(s) 30* x 36* Self Sticking Teflon Glass Fabric @> 
$9.95 each. Please add $0.75 per sheet for postage 
and handling. 



name. 



address- 



citv 

state zip 

SORRY. NO COO S. PLEASE ENCLOSE CHECK OR MONEY ORDER. 
OO NOT SEND CASH. CONNECTICUT RESIDENTS ADD 6%% 
SALES TAX. 










LIVE IN THE WORLD OF TOMORROW... TOD AY! 



< 



a BETTER LIFE 
STARTS HERE 



(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items — plus 
4,500 finds for fun, study or profit ... for every mem- 
ber of the family.) 




130 EXPERIMENTS IN OPTICS 




and photography! Optix® Experiments 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope, telescope, 
microscope, kaleidoscope! . . . Build a 
35mm reflex camera with interchange- 
able lens system! Make, develop pho- 
tographic film! Enjoy the fun and fas- 
cination of having your own optics 
lab. Fully illustrated 112-pg. manual, 
8Vz"xll", clearly explains usage of 
this stimulating kit's 114 precision 
engineered components. 

Stock No. 71, 646 N $22.50 Ppd. 



LEARN POINTS OF ACUPUNCTURE 

Ancient Chinese healing art made 
simple! Theory based on body’s 
life energy flowing thru sub-skin 
meridians with vital points. Big 22 
x 35" two-color chart vividly shows 
all the 14 meridians and their 500 
to 800 points that acupuncturists 
must learn to pierce for healing 

and pain removal. Back, front & 

side views of body labeled with meridian descriptions; types of needles, 
complete bibliography. Heavy grey paper. 

^ Stock No. 82.054N $2.95 Ppd. 

10 OR MORE (SAME STOCK NO.) EA. $2.25 Ppd. 



“FISH" WITH A GIANT MAGNET 

Go Treasure Hunting On The Bottom! 

Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet — 
drop it overboard in bay, river, lake or 
ocean. Troll it along the bottom. Your 
"treasured” haul can be outboard motors, 
anchors, other metal valuables. Five-pound 
Magnet is war surplus— Alnico V Type that 
cost the Government $50. It lifts over 150 
pounds on land— much greater weights under 
water! 

Stock No. 70, 571 N $14.00 Ppd. 

Stock No. 70.570N 3 Vi lbs $8.75 Ppd. 

Stock No. 60.215N . . 1»/, lbs. $5.75 Ppd. 





For greater relaxation, concen- 
tration, listen to your Alpha- 
Theta brainwaves. Ultra-sensi- 
tive electrode headband slips 
on/off in seconds — eliminates 
need for messy creams, etc. 

Atch’d to amplifier, filters 
brainwaves, signals beep for 
ea. Alpha or Theta wave passed. 

Monitoring button simulates 
Alpha sound; audio & visual 
(L.E.D.) feedback. Reliable, 
easy-to-use unit — comparable 
to costlier models. Completely 
safe. Comprehensive instruction 
booklet. 

No. 1635N (8x3x4'; 24 oz.) $124.50 Ppd. 



KNOW^^fc 

YOUR 

ALPHA FROM 
THETA I 




GIANT WEATHER BALLOONS- 
8’ OR 16’ DIAMETER 



P 




"Balls of fun" for kids, traffic stop- 
pers for stores, terrific for amateur 
meteorologists. Create a neighbor- 
hood sensation. Great backyard fun. 
An exciting beach attraction. Ama- 
teur meteorologists can use these 
balloons to measure cloud heights, 
wind speed and temperature. Made 
of heavy-duty neoprene. Inflate with 
vacuum cleaner or auto air hose; or 
locally available helium for high rise. 
8' Diameter 

Stock No. 60.568N $2.50 Ppd. 

16' Diameter 

Stock No. 60. 632 N . $8.75 Ppd. 



^ SEE 
THE STARS, 
MOON, PLANETS 
CLOSE UP! 



MAIL COUPON FOR 

GIANT FREE 
CATALOG! 



164 PAGES • MORE THAN 
4500 UNUSUAL BARGAINS! 



Completely new '74 Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, mag- 
nifiers, prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories — many hard- 
to-get surplus bargains. 100's of charts, illustrations. 
For hobbyists, experimenters, schools, industry. 

EDMUND SCIENTIFIC CO. 

300 Edscorp Building, Barrington, N.-J. 08007 
Pleas* rush Free Giant Catalog " N " 

Name 




3" ASTRONOMICAL 
REFLECTING TELESCOPE 

To 180 Power. Famous Mt. Palomar Typo 

See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. FREE: "HOW TO USE YOUR 
TELESCOPE" book. “STAR CHART". 

Stock No. 85. 050 N S34.95 Pod. 

4'/«" REFLECTOR TELESCOPE(4$x to 270x) 
Stock No. 85.I05N $110.00 FOB 

DELUXE 3" REFLECTOR TELESCOPE TlO^O^Vve" TELE8C ° PE W '™ 

Stock No. 80.I62N $62.50 Ppd. stock No. 85.I07N $145.00 Ppd. 

6" REFLECTOR TELESCOPE Stock No. 85.I87N $215.00 FOB 

6" RELECTOR W/(ELECTRIC) CLOCK DRIVE No. 85.086N $249.50 FOB 



COMPLETE & MAIL WITH CHECK OR M.O. 



EDMUND SCIENTIFIC CO. 

300 Edscorp Building, Barrington, N.J. 08007 



How Many Stock No. Description 


Price Each 


Total 




















































PLEASE SEND □ GIAN 


T FREE CATA1 OR « « ■ MERCHANDISE T0TAL * 




HANDLING CHARGE 


$1.00* 


TOTAL $ 





Address- 

City — 



-State- 



-ZIP— 




I enclose □ check 
□ money order for $_ 

NAME 



•50* on orders over $5.00 



CITY. 






GROUNDED" OUTLET TESTER 



MY SPARE TIME HOBBY 




START YOUR OWN SPARE TIME BUSINESS. 

£ > You can turn your spare time into 

,1 Big Cash Profits with your own 
COMPLETE SHARPENING SHOP . . . Grind 
' saws, knives, scissors, skates, lawn 
mower blades ... all cutting edges. 
Your Own Cash Business with no 
inventory . . . right at home ... no 
^ ^ ’ experience needed. 

ff's * *} FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 



Just Mail Coupon-No Salesman Will Call 





BELSAW SHARP-ALL CO. 

704S Field Bldg. Kansas City. Mo. 64111 
Send details of FREE TRIAL OFFER and 
Free Book “Lifetime Security’.’ No obligation. 

Name 



Address 

City 

State 




Qrisp €%acan 
in §§ Seconds 

with 

INTERNATIONAUS 
MICROWAVE OVEN 



People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a ‘‘piping hot” TV dinner (frozen) 
In 3V2 minutes' instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 

• Times are approximate 




INTERNATIONAL 




CRYSTAL MFG. CO., INC. 

10 NO LEE • OKLA. CITY. OKLA. 73102 

148 | POPULAR SCIENCE 





New GT-20 Tester tells if your AC out- 
lets are safely grounded. Amber lights 
show if power is OK. Red indicates re- 
verse polarity, faulty connections or ab- 
sent grounds. Simple to use & carry, hi- 
impact. Ideal for home, shop, campers, 
electricians, maintenance men, etc. $7.95 
PREPAID. Two prong adapter 75£ 



‘ BOX 1348-PS-1 



Lawrence, Ma. 01840 




With these deluxe “Ben Franklin” 

Half Frame Reading Glasses 
These magnifying glasses are a perfect aid in 
reading fine print in phone books, menus, pro- 
grams, etc. Crystal clear zyl top rim gives you 
unobstructed vision. Impact resist- CFQC 
ant lenses. Deep Brown or Jet Black. $ 
Specify men’s or women's Not for ** 
astigmatism or eye diseases. With ,, ?,9 f 

free case. Handling 

•JOY OPTICAL no orders for N.Y. del'y 
Dept. 311, 73 Fifth Ave., New York, N.Y. 10003 




MULTISCOPE 

A collapsible scientific ond educotionol Instrument. 
Multipurpose design enables user to convert from tele- 
scope to 120X microscope to binoculors. Included are 
a compass, magnifying mirror, reading lens, ond solar 
I clock. Ideal lor sDorts hobbies, comping, etc. 

Send $3.00 to: 

MULTISCOPE, Dept. PI 

36-15 29 St. 

Long Island City 
N.Y. 11106 



SHIP MODELS 



Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $9.95. A reward- 
ing hobby. Fully lllus. 144 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
of Ships & Sea. Send 25c to 



PRESTON S- 96-B Main St. Wharf, Greenport, N. Y. 



PORTABLE STEAM CLEANER 

" Steam in 60 Seconds" 
rt CALI engines, large or small 
LLlMPI - ’ lawn mowers— air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
—weighs 120 lbs. 

WEDCO MFG., INC., Dept. S-2, 
Box D, Jackson, Wyoming 83001 



started as a serious Study [n dome 
it berame so much fun we know you'll want one 
0 . Kit includes die cut and scored triangles ol | 
corrugated cardboard you join with staples or 
glue. It's not just a plan but a complete dome. 
Amazingly strong. Can be waterproofed. Instruc- 
i tions illustrate triangular and hex doors, windows, 

I vents. Send $19 check with your address to 

Popular Science Plans 

355 Lexington Ave., New York, N.Y. 10017 



GUARD YOUR ASSETS 
FOR $1.50* 



i KEY RINGf 



The 

' Key Ring 
with a 
LIFETIME 
REPLACEMENT/. 
kGUARANTEEu 



Heavy Duty _____ 

Stainless Steel Aircraft Cable 
With Brass Plated Lock-In 
Clasp Holds Up to 40 Keys 

*?“« T « n , FLX-O-LOC 

Calif. Res. Only Box g 2 6-P 

U.S. and Foreign Pat. Pend. Bonita, Ca. 92002 



(•) Print For Profit 

1 * I Cards, Stationery, Advertising 




'urds. Stationery, Advertising, 
'labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
prayer cards, etc. Save money. 

Print for othora, good profit. 

Ha', i home print shop. Pays for 
itself in a short time. Sold direct 
from factory. Easy rules sent. 
We supply everything. Send 25c 

for catalog. KELSEY PRESSES 

Dept. 73-AA Meriden, Conn. 04450 



A BUSINESS OF YOUR OWN 

✓"REPAIR HYDRAULIC JACKS'^ 

“ Earn while you learn at home. Millions of 

jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 

Big opportunity for mechanics, 
write for folder No PSS and free bonus offer 

HYDRAULIC JACK REPAIR MANUAL CO.. INC. 

q.P.O. BOX 3 » STATIN ISLANO, N.T. 10314 ^ 








TRIC ARC WELDER J9.« 



CUTS— MOST METALS! Plugs in 
ANY 110 volt socket. MAKE — 
REPAIR MOST ANYTHING lor CAR 
-HOME-BUSINESS. Lifetime 
BURNOUT GUARANTEE— 10 da\ 
monev back trial lif rrtnd). 
HEAVY DUTY Deign. No experi- 



ence needed-FREE WELDING LESSONS! 

QFNn ("INI V <9 nil (cash. ck. M.O.l und pay postman *7.99 COD 
aCNU UP1LT JZ.UU pontage „ r ^nd *9.99 plus *2.00 for postage- 
packing in U.8.A. COMPLETE READY TO USE-Includes BIG pack steel. 
Brazing. Solder. Carbon "touch" rods A ELECTROFLAME ARC TORCH! 
OFFER LIMITED- MIDWAY WEL0ER, Dept fpS-9 Kearney Nebr 68*47 



l-N-V-E-N-T-0-R-S 

WE NEED INVENTIONS 

Sell your invention for oath— need money for patent?— 
Are technical problem* holding you back? Universal In- 
ventions ha* helped inventors all over the world — Juet 
like yourself — why not you? Inventions provide the magic 
spring-board to sudden rlehes. REMEMBER, we either 
sell your Invention or pay you a cash bonus. Write for 
detalle. 

UNIVERSAL INVENTIONS, D«pt. 12, Marion, Ohio 













A PERMANENT ADHESIVE SO STRONG 



■NE DROP 
LDS 2 IONS! 



• Set in Seconds! 

• No Mixing. No Clamping, No Mess! 

• Bonds rubber, plastic, metal, 
ceramic, glass, porcelain! 

• Replaces nails, screws, bolts! 

• 132 Bonds to the Tube! 

• One Square Inch Will Stand 
5,000 lbs. pull! 



New Space Age Adhesive was developed to replace 
nuts and bolts in American industry. It is used everyday to 
hold parts of planes, cars, tractors, derricks together! Now 
you can use it to hold almost everything and anything! 

Imagine just one drop of Space Age Adhesive holds 
with up to 2 tons of tensile strength holding power. Not an 
ordinary epoxy, it can be used instantly without com- 
pounding— NO WAITING ... NO CLAMPING or TIEING 
... NO MESSY MIXING! Dries to an invisible bond in 
seconds. 

Proven In Industry — Use It 1,000 Ways In Your Home 

Your Space Age Adhesive applicator tube dispenses 
clear, colorless formula drop by drop. Use it everywhere. 
It’s non-toxic. Resists chemicals, weather, moisture . . . in- 
defnitely. The repair will be many times stronger than the 
original piece. 

Now In Handy Drop-by-Drop Applicator For Home Use! 

Now for the first time Space Age Adhesive is available 
for home use in a Single-Drop Tube Dispenser. (132 
bonds) for only $2.50. It is ideal for use in your home or 
shop. You’ll find it useful in 1,000 ways. It must bond 
anything stronger, tighter, neater instantly or your money 
refunded immediately. 




LOOK WHAT YOU CAN REPAIR 
INSTANTLY: 

• Repair a bike. 

• Permanently seal garden hose. 

• Join cracked floor tiles. 

• Repair broken dentures. 

• Fix pots, pans, mixers, appliances. 

• Make broken china and porcelain new 
again. 

• Mend furniture. 

• Watertight cracked rubber boots. 

• Repair broken panes of glass. 

• Splice film, audio tapes. 

• Bond a broken golf club, baseball bat. 

r — — BUY WITH CONFIDENCE— — w 
I 30-DAY MONEY-BACK GUARANTEE I 

{ Jay Norris Corp., 25 W. Merrick Rd. 

■ Dept.WV-3S.Freeport, N.Y. 11520 

• Please rush me dispenser(s) 

I Space Age Adhesive @ $2.50 each plus 50c 
| shipping and handling. 

| □ SAVE! Order TWO for only $4.50 plus 50c 
j shipping and handling. 

J □ SAVE MORE! Order 6 for $11.50 plus $1.00 
J shipping and handling. 

I Enclosed is □ check or □ money order 
for $_ 



Serving Satisfied Customers tor over 25 Years 



25 W. Merrick Rd., Dept.WV 
Freeport, N.Y. 11520 



I 

| PRINT NAME- 

3g j ADDRESS 

j CITY 



. (N.Y residents add sales tax.) 



| STATE. 



_ZIP_ 



■ © Jay Norris Corp. 1973 .bmmJ 






Now.. .the most enjoyable, 
do-it-yourself project of your 
life-a Schober Electronic Organ! 



You'll never reap 
greater reward, more 
fun and proud 
accomplishment, more 
benefit for the whole 
family, than by 
assembling your own 
Schober Electronic Organ. 

You need no knowledge of electronics, woodwork 
or music. Schober's complete kits and crystal- 
clear instructions show you - whoever you are. 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical Instru- 
ment actually superior to most you see in stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union, Often 
starting without technical or music skills, they 
have the time of their lives— first assembling, then 
learning to play the modern King of Instruments 
through our superlative instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 



The fPcAoSe* Organ Corp., Dept. PS-67 
43 West 61st Street, New York. N. Y. 10023 

□ Please send me Schober Organ Catalog. 

□ Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 



CITY. . 



-STATE- 



ZIP- 
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YOU 

CAN HAVE 
TOMORROW’S 
IGNITION ON 
YOUR CAR TODAY 

Proven by over 100,000 in operation 
for over five years. 

Don’t accept "as good as" there are 
none. 

Write Today for Literature 



RESEARCH AND MFG. CO (TO ) 
CONSHOHOCKEN PA. 19428 




GOVT. SURPLUS 

and other bargains 

SAVE to 90% 



Send for this catalog 



The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items . . . and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35* to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 

AIRBORNE SALES CO. Dept.ps 73 

8501 Steller Or., Box 2727, Culver City, Ca. 90230 

Satisfying world-wide customers since 1945 



mm * 




JUD0SAUATE , 
JIU-JITSU 



Learn-At-Home-Course 
reveals hundreds of deadly self- , 
defense secrets, which will en- - 
able you to protect yourself from I 
any attacker! Easy to learn' 1 
FREE COLORFUL BROCHURE 
REVEALS SELF-DEFENSE TECHNIQUES. 

Send to: UNIVERSAL. Dept. A 

BOX 39303 DETROIT. MICHIGAN 48239 




WHEELER PLANS! 



Exciting NEW 3-wheel 
plans reveal step- 
by-step details! 

MS0 M:NI BIKE MD M*1 flAKS 

RUSH S2 for^ptans! 



PLANS, P.0. Bex 793, Dept. PS-9 Fremont, Nebr. 68025 





Powerful New Transistorized Listening Device 

SNOOPER-EAR 

t Amplifies Sound 

j Complete with Tripod & Earphones 

' Klectronlc marvel. Works on same 
principle as ralmlous Missile Track- 
ing antennas. Aim disk reflector, hear 
jets mar in your special earphones. 
Pick up voices tisi distant to hear. Itig 
18" reflector-disc concentrates sound 
waves Into the transLstor unit, ampli- 
fies Inaudible sounds loud and clear. 
Sturdy tripod with stethoscope -type ear- 
phones. Vsed by Gov’t, agencies. Tupe 
recorder plugs in. Fully guaranteed. 
*18 95 Plus $1.00 pp. A hdlg. 

Know 
your 
blood 
pressure 
instantly! 

doctors recommend keeping close tab 
on your blood pressure, here’s the 
periect instrument. High-quality Aner- 
oid-type with touch ond hold Velcro sleeve. No slipping. 
Accurate, eosy-to-reod gouge. Compact zippered case. 
Unconditionol one-yeor warranty against defects in 
workmanship or materials. $16.95. Blood pressure unit 
and genuine Bowles Stethoscope, $19.95 plus 75* pp. 
M oney bock guorontee . 

2-IN ONE ELECTRONIC DEVICE 

PHONE SNOOPER PLUS TELEPHONE AMPLIFIER 

Attaches instantly, picks up conversations 
with p hone on or off hook. 
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lice, foreign ugrntx h« a 
telephone monitor. Now 
hvhIIhIiIc to pt|hllr — No 
InstHltution. Httarhc* In- 
■tiintly to side of your 
extension phone. Plrks 
up every word going 
through the msln wire— WITHOUT LIFTING PHONK OFF THK 
HOOK. Perfect phone amplifier wIMi rece'ver off hook. Knk» 
hands- free conversation without being confined to phone. Also 
allows you lo listen-in on hush hush conversations. At the office 
secretaries need lo listen In without disturbing the conversation 
with typewriter noises etc. Also Ideal second receiver allows 
more than one purty lo hear the conversation. Built In volume 
control, on off switch, operates on standard mercury battery 
(Included Ini complete with private ear plug ONLY 912.95 

plun 50c P.P. SAVE 92.00 2 for S24.9S Pu-tpnld 

Ituah check nr munev-nrder — Sal isf art Inn Guaranteed 
STANDARD AMERICAN, INC., Dept. 9-P.S. 

On* Park Avenue, New York. N. Y. 10016 




BUILD 

THESE 

BEAUTIFUL 

CLOCKS 




Now at big savings! 

Send just $1 for 
plans & instructions 
to build choice of: 

(A) Grandfather. (B) Steeple, (C) Grand- 
mother — plus information-packed cata- 

log of movements, dials, parts & kits 
to build these & 16 other fine clocks. 
All 3 plans — $2.50. Catalog alone — 25*. 

MASON & SULLIVAN 

Dept. PS. Osterville. MA 02655 
IN CANADA: COLONIAL TIMES, Ontario 




Pouch & Sling oitembliet only $2.00 p.p. 

PRECISION SLINGSHOT AMMO: Giont Bog of 
1 000 Exploding Pelletj. $4.00; 225 V.” Steel Hunt- 
ing Bolls $2.00; 140 5/ 1 6” Steel Hunting Bolls, 

$2.00 p.p. IS Official Slingshot Targets $1 .00 p.p.. 

Order NOW from: 

GENERAL SPORTS4184-P9 Apple St., Cincinnati, 0. 4522a 




RELIABLE TIRE DIST. 1109 Chestnut St. Camden. N J. 06103 



mmr 



365 ingenious ways to enjoy all 365 
days doing moneysaving fix-it jobs 
in the home, yard and garage 

Here’s an almanac with the accent on the 
all. It not only tells you how to maintain 
your home, but it tells when to do it! For 
instance, the entry for February 1 shows 
it’s Home Lube Day . . . May 14 shows you 
how to prepare for the barbecue season. 

Got the picture? This is more than an- 
other how-to book. It’s a priceless annual 
timetable for keeping your home running 
like a 27-jewel wristwatch every year. You 
get 365 days of cartoon-illustrated sugges- 
tions for maintaining and improving your 
home, plus (in typical almanac tradition) 
anecdotes and tidbits of history, wisdom 
and humor. 

The almanac is written by Robert P. 

Stevenson, a 25-year editor of Popular 
Science, and illustrated by Roy Doty, 
creator of Popular Science's famous 
"Wordless Workshop.’’ 

Popular Science Books 

Dept. 973, Box 226, Manhasset. N.Y. 11030 

Please rush my copy of THE POPULAR SCIENCE 

ILLUSTRATED ALMANAC FOR HOME OWNERS (Book 

No. 062) postpaid. I enclose $8.95 in full payment. 




-State- 



City 

Money back irt 10 days if not completely satisfied 



-Zip- 









I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you — may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man — if 
you have read this far — who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma — you may 
be ready to learn and use the secret I 
have to impart. 

I Have All The Money I Need 

In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction — the deep satisfaction— of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others — seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don’t misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 



I’d like to give this to 
my fellow men ••• 

while I am still able to help! 



I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 



summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence — behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy — there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now — read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 



By Victor B. Mason 



gain his position. And, unless you are will- 
ing to make at least half the effort, I’m not 
interested in giving you a “leg up” to the 
achievement of your goal. Frankly, I’m 
going to charge you something for the 
secret I give you. Not a lot — but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 

A Fascinating and Peculiar 
Business 

I have a business that is peculiar — one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business— over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 

Are You Mechanically Inclined? 

While the operation of this business is 
partly automatic, it won’t run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 



ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash — six times a day. 

In this message I’m not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I’ll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That’s all. Just your name. I won’t 
ask you for a penny. I’ll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step. I’ll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I’ll return it to you. 
Don’t hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 

Does Happiness Hang on Your 
Decision? 

Don’t put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don’t think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men’s lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 

VICTOR B. MASON 

1512 Jarvis Ave., Suite M-3-CK 
CHICAGO, ILLINOIS 60626 
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free 

1974 

Olson 

CATALOG 




A superstore of electronics 
at your fingertips 

• Stereo / 4-Channel Sound Systems 

• Tape Recorders and Accessories 

• Radios • Phonos • Kits • Amateur 
and Shortwave Gear • Citizens Band 

• Antennas • Police/Fire VHF-UHF 
Radios • Electronic Calculators and 
Timepieces • Security • Test Equip- 
ment • 1000 s of Parts, Tubes, Bat- 
teries, Wire, Hardware 

Exclusive TELEDYNE and OLSON 
Audio Products 



©Iso*?. 




the electronics i 

the VALUE leader since 1931 



Otson electronics Dept.KK 
260 S. Forge St., Akron, Ohio 44327 

□ Send me my FREE 1974 Olson 
Catalog (Please Print) 

Name Apt. 

Street 



City — — State Zip 

□ Send an Olson Catalog to my friend 

Name Apt. 

Street _ . . . 



\ City State 
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DISCOUNT BREAKTHROUGH ON FREE \ 

ACCORDIONS / 



SAVE \A OFF retail prices of comparable accordions. | 
Buy direct from world's largest dealer. Over 40 mod- ■ 
els for Student, Teacher, Professional. Electronic. I 
Standard & Button Models— Amplifiers too! All Big I 
Names. Try before you buy. Free accessories. E-Z * 
Terms. Trades. Lifetime Performance Policy. FREE • 
Color Catalogs/ Discount price list. Rush coupon. L 



Accordion Corp. of America— Dept P-93 
5535 W. Balmont Ava., Chicago, 111.60641 



Send FREE accordion catalogs and discount prices. 
Include special information checked: 

□ Accordion Amplifiers □ Button Accordions 



Name 
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^WORKING 

^TOOLS & 
BOOKS 

for the home 
shop and light industry 
and at prices far below 
what you’d expect. 

HERE ARE A FEW OF OUR BOOKS 



Beginners guide to the Lathe 


$ 1.75 


Milling in the Lathe 


2.00 


Lathe Accessories 


2.00 


The Art of Blacksmithlng 


10.00 


Foundrywork for the Amateur 


2.00 


Electroplating for the Amateur 


2.50 


How to Work Sheetmetol 


2.00 


Building o Steam Engine from castings 


1.00 


Simple Model Locomotive Building 


9.00 


Model Stationary Steam Engines 


5.50 


Model Boilers & Bollermaking 


6.00 



Th« 1973 CRAFTSMANSHIP CATALOG $1.00 
FREE with $5.00 order 



CALDWELL INDUSTRIES 

BOX 170 LULING, 
TEXAS 7BB4B 





CONVERT YOUR 

TRUCK OR BOAT 

ELECTRICAL OUTLET 

Now operate power tools, 
appliances, any 110 volt 
product, from your car, truck 
or boat alternator with 
AUT0UTLET. Run drills, Sand- 
ers, saws, even impact 
wrenches . . . lighting for 
boats, campers, trailers and 
home power failures . . . 
space heaters, coffee pots, 
toasters, etc. Just plug in 
. . . installs in minutes, no 
special tools required. 

AUTOUTLET comes complete 
with voltage light, throttle 
control, fused circuit and a 
full 2 year guarantee. 

If your dealer does not car- 
ry AUTOUTLET, order direct. 

REG. $18.95 

INTRODUCTORY 
OFFER ONLY 

plus $1 postage & handling 
(N.Y. Res. add 7% tax.) (specify vehicle) 

30-DAY MONEY BACK GUARANTEE If not completely 
satisfied return within 30 days for full refund. 

HO CAR POWER CORR 

DEPT. 21, 160 West Ave., Patchogue, N.Y. 11772 

k Dealer Inquiries Invited. A 
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NEW RUBBER STAMP BUSINESS 



PAYS BEGINNERS ™ *16*! AN HR. 

START at home I 

z> 



ft 



IN SPARE TIMf 

with Tabl* Top Machine # 




We Help Finance You . . . 
at less than bank rates l 

The multi - million dollar Rubber Stamp business — 
once controlled by a few big companies— ia now being 
taken over by email operators— one in each commu- 
nity throughout the United States. Men and Women 
who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special word- 
ing that buyers once were forced to buy from big cities. 

Materal costing only 27c makes a stamp that sella for 
$2.75. The machine that does the work is simple and 
easy to operate and it turns out as many as six Rubber 
Stamps at a time, each with different wording such as 
names, addresses, notices, stock numbers, prices and 

other "copy” needed by offices, factories and individ- - ri . m;„„;,cnc 9 c ■ 

uala. Working full capacity, it can earn as much as I HliHoi* 60626 | 

$33.00 an hourfor the operator! Now you can get into Z Please rush full particulars about your financing ■ 

the big-pay business yourself, with your own home as I plan and the little machine that can get me started ■ 

headquarters. You don’t need experience. We supply I the profitable Rubber Stamp business at home I 
everything, including complete instructions and eight ■ in spare time. Everything you send me is FREE . 
waysto getbusinesscoming in fast We even help finance I and no salesman will call. | 

your start! Start making up to$16.50anhourfrom the a 
very beginning. Cash in on the profitable Rubber I 

Stamp busine>s in your community right away. We’ll I Name 

mail full particulars FREE and no salesman will call. ■ 

Be first in your locality. Rush coupon today or send | 

your name and address on postcard to: ■ Address .« 



I RUBBER STAMP DIV. 

| 1512 Jarvic An., OcpL R-3-CK 



EMI/} 



RUBBER STAMP DIV., D.pt.R-3-CK 

1512 Janls, Dapt. h-i-ck Chicago, llllnolc 60526 I City.. 






.State 





I LIVED LIKE A KING . . . AFTER I LEARNED HOW 
TO MAKE $2,000 A DAY . . . YOU CAN TOO! 

zwmrammi 



IF 

YOU 

|j£c WANT 
TO BE 
lil* RICH! 



I WILL TEACH YOU MY SECRET OF COPYING SUCCESS! 



THKRE ARE 3 WAYS TO BECOME RICH 



J One is to be born rich. 

Two is to have wealth thrust upon you and Three is to achieve wealth. 
If you were not bom rich, forget it, wishful thinking won't help. Some 
hope for a rich Uncle to remember them in a will. There is also the 
Lottery Ticket Type who reads travel folders while waiting for his 
number to be called. Waiting for wealth to fall on you is one of the 
most popular yet least successful ways of becoming rich. If this is your 
present system, forget it. STOP DREAMING. WAKE UP. YOU MUST 
MAKE IT HAPPEN! 



YOU MUST COPY SUCCESS! 



I have proven that a fortune 
can be made in a brief period if a 
person knows how. I can show you 
how to do it too. Why would I 
share my secret to success? Simply 
because it gives me a great feeling 
of satisfaction helping others to 
find their fortunes as I did. I will 
also probably make another for- 
tune myself from these ads that 
are appearing all over this great 
country. 



STOP USING EXCUSES NOW 



Age, education, capital are un- 
important in this system of making 
money. There are no degrees need- 
ed to be rich. I was going nowhere 
for years, then the opportunity to 
copy success came and I grabbed 
it, then my success story unfold- 
ed. I had problems too. I was born 
poor, quit school, washed dishes 
for 3 months and day dreamed 
how to make a better life. I got 
married and had children and 
worked selling everything from 
garbage cans to correspondence 
courses. I even worked on the side 
as a mechanic and painter. I work- 
ed 60 hrs. a week but ended ud 
with so many debts and loans it 
seemed hopeless. We even took in 
boarders to make ends meet. I’m 
not talking about the depression 
years, I’m talking about just twelve 
years ago. I’m sure there are many 
going through the same thing, 
right now. 



OPPORTUNITY UNFOLDED 



right before me, just as this page 
is unfolded before you, not by plan 
but by chance. I was out selling 
and stopped into a man’s office 
just at a moment when he was 



counting what looked like thou- 
sands of dollars right there in 
front of my eyes. I just stood there 
in awe for a couple of minutes just 
looking at all that money. It wasn’t 
bundled like from a bank, just loose 
bills crumbled on a desk in a pile 
about a foot high. The longer I 
stared the bigger that pile looked. 
I’ll never forget that day because 
't was the beginning of the change 
I needed and wanted in my life. 
That man was making thousands 
of dollars a day and he had been 
doing it for years. He was a mill- 
ionaire. I had to find out how he 
was doing it. I made up my mind to 
copy his secret or method or what- 
ever it was that made him rich. I 
went to work for that man the 
next day. For 6 months I watched, 
listened and studied everything 
that man did. I learned the secrets 
this man developed in ten years of 
success. I put these methods to 
work on a limited basis at first be- 
cause I had only limited money. 



THEN IT STARTED WORKING 
FOR ME 



I got out of debt and before I 
knew it I had made a fortune, more 
money than I imagined even in my 
day dreams. 

Almost overnight people were 
calling me a genius. . I was written 
about on the front page of the Wall 
St. Journal. People were coming to 
me for advise. I had a mansion in 
town. I owned buildings with rents 
coming in. I even bought a 55 room 
Castle atop my own mountain with 
swimming pool, tennis court and 
gardners. I owned Lincolns and Ca- 
dillacs. My family and I traveled. 
We were suddenly financially suc- 
cessful and we did it by our secret 
of copying success. 



OFFER YOU OPPORTUNITY 



even greater than my own. I offer 
to share with you my secrets for 
success that I have proven can 
' work. Now I am going to ask you 
| to send me Ten Dollars for sharing 
( this way to wealth. The informa- 
I tion I mail will cost me less than 
ten dollars and I hope to make 
profit (less the cost of this ad). I 
am sure you will not begrudge me 
making a profit, after all, it might 
make you rich. I would gladly have 
paid a thousand dollars 12 years 
ago for the key to success. You 
should never expect something for 
I nothing, even the church passes 
the basket for directions to heaven. 
Never give away ideas, they may 
be worth millions. Start thinking 
right now about making money 
and stop worrying about losing ten 
dollars. Ten dollars won’t even pay 
for a parking ticket in some cities. 
By the way, you can examine the 
information I send you for ten days 
and return it for a full refund if 
your not completely satisfied. All 
you risk is really an eight cent 
stamp. 



NOT A BOOK OR FRANCHISE 



must have daring and be willing to 
take a chance if they want to make 
lots of money. If you have ten dol- 
lars worth of daring after reading 
this offer, I strongly urge you to 
put it in an envelope and I promise 
to show you how to change your 
life. 



OTHERS GOT BACK THOU- 
SANDS BECAUSE THEY BE- 
LIEVE IN ME AND MY SYSTEM 
NOT ONE LOST. 



One man made $30,000 in just 
six months using my secrets. I 
taught him what I will teach you 
and now he is inde|>endent. People 
from all walks of life have used my 
idea: A Teacher, janitor, lawyer, 
housewife, chemist, salesman, sec- 
retary and even a policeman. NOT 
ONE EVER LOST A PENNY. I 
cannot promise you will make as 
much money as I but then again 
you may make more. 



OPPORTUNITY IS NOT JUST 
KNOCKING AT YOUR DOOR 
. . . IT S ALMOST KNOCKING 
YOUR DOOR DOWN!!! 



I'm not offering you a stock 
scheme, merchandise or equipment. 
You won’t have to leave your job 
knock on doors or get your/riends 
to do it for you. No working in a 
cellar either. This is excellent for 
women too. It's possible to make 
more money at home than their 
husbands make at work. 



I will not just tell you about 
my success story, but rather 
. . I will introduce you to your 
own! 



You can have cash coming in 
every day even when your sick or 
on vacation. Even holidays can't 
stop the cash flow of my system. 
Sound exciting? You bet it is. You 
will need lots of confidence in my 
system and very little money to get 
started. People with little capital 



This is the chance you have been 
dreaming about . . . NOW TAKE 
IT! Your risk is only a stamp, your 
money is refunded if you find I’m 
wrong. BUT 



$$ WHAT IF I'M RIGHT SS 



It might make you rich. 

RUSH ORDER FORM 



o.oo| 



MAIL THIS COUPON and $10.0 
To: M.O.I. Incorporated Dept. 62 I 
Suite 1003 J 

009 5th Ave. I 

New York, X. Y. 1001, ■ 

Please send your offer on a ten day I 
trial. I understand that I may return I 
tor refund if not satisfied. = 

Name . 

Address 

CITY State 
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Consumer Electronics Catalog 



The world’s Foremost consumer electronics 
catalog is yours for the asking! Over 25,000 
items . . . jampacked with illustrations and 
descriptions of the very latest in Hi-Fi, CB, 
Tape recorders, Radios, Television, Elec- 
tronic Parts, Technical Publications. 



Your Complete Electronics Buying Guide 



Electronics For Home, Business, Industry 
PLUS The Latest in 4-Channel Stereo! 

LAFAYETTE 1 974 CATALOG 740 



Our 53rd Year 




Stores From Coast-to-Coast 

Lafayette Radio Electronics 

P.O. Box 10, Dept. 13093 
Syosset, L.I., N.Y. 11791 
Send For Your Free Lafayette Catalog Today! 



• Send me the FREE 1974 Lafayette Catalog 740 

I 

I Name ... 

I 

, Address 



13093 | 



I 



I City 



Zip 



P Magic Mail Plan-Make up W 12 an Hour! 



M* 




Get into PLASTIC 
LAMINATING ot home 



Get ORDERS and CASH from i 
your mailman — do work in | 

SPARE Tl M E at Homo 

pand into FULLTIME business. 

Send coupon for Free fact* about the new- in every envelope. No canvassing— no aolh 
eat and most faodnating of all home oper- ing. We supply the circulars you mail to brin* 
ated businesses. For the flrat time a simplified back cash orders. We even help finance 1/ou. 
machine brings the fabulous profits of Plas- Don’t wait. Rush your name. We’ll aend yoo 
tie Sealing and Plaatlc Laminating within FREE and postpaid, pictures, prices, details, 
the reach of the small operator. Anyone can and all the facts you need to start. Mail cou- 
learn to operate the machine with a few min- pon or send name on postcard. No charge. 
Utes practice— then with our Magic Mail Plan WARNER ELECTRIC CO., Dopt. L-3-CK 
can get mail orders pouring in daily withcaah 1512 Jarvis Ave.— Chicago, 111.60626 



inx^qiit of 
Job — ordered by 

— ** -only t'~ 

gab a . 

*2.58 in cash by 
mail. Capacit: 
of machine. 

•40.00 profit 
per haur ot 
operation. 



> WARNER ELECTRIC CO., Dap*. L-3-CK 



Thousands of Boautlful Art Creations | 1M2 Jarvla Ave., Chicago, III. MS20 

JEWELRY • CIGARETTE BOXES • TRAYS I 
CANDLESTICKS • COASTERS * LAMP BASES | At no cost 

BOOK ENDS. ..ALL IN SPAR. I toma. plaaao Nima ........ ... — 

r KLING COLORED ELASTIC / | 

b a jj/ i r.i'r.".". 

I '" JR B J \lML/ I undar no City State Zip Code _ 

Stf ^^biiaation. Lega-than-bank-rate Credit Plan 




ear n $2000 

PER HOUR V 
by assembling 



MINI- . 
DOZER 

crawler tractor 
for yourself or resale. 

7 hp. kit, $498.95. 12 hp. 
Hit, $748.95. 20 attachments — loader, blade, 
mower, snowblower, garden implements. Send 
$1 for “tell-all" brochure or $5 for Bulld- 
It-Yourself Plans ($. refunded on any purchase). 
Struck Corp., Dept. PS93, Cedarburg, Wis. 53012 



110 VOLTA. C. 
GENERATORS 

60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, 
protectors, P.A. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500-watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X- 1000 watt self-excited generator $85.00 postpaid. 

TOOL POWER lm pAt, n , pendln, 

115 volts D.C. 5000-watts, 50 amps from your car's 
alternator. Guaranteed 20 years. Install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any name is an infringement of our patent 
pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 

VIRDEN PERMA-BILT CO. 

P.O. Box 7160 PS 2821 Mays, Amarillo. Texas 79109 



SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 
values! 

Thousands of Exciting Tool 
Valuesl Stanley, Millers 
Falls, Skil, Thor, Won, 
Disston, Wlss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send $1 for our big 152 page tool catalog today. 

SILVO HARDWARE CO. 

107 Walnut St., PS073 Philo., Pa. 19106. 



{ CAMPING INFORMATION J 

< for Hunters, Fishermen £ 

^ ' ii . - 

A camping book with an angle! It’s Leonard Miracle's 
SPORTSMAN’S CAMPING GUIDE. And the angle is 
special information for hunters, fishermen - how to 
pack guns and fishing tackle, find a campsite near 
game, take care of your catch, pack out game -and 
much more! Plus use of compass, maps, selecting 
equipment, making fires, auto camping, every camp- 
ing technique you’ll ever need! 160 pages, 80 illus- 
trations. Sturdy hard-gloss paper cover. 



Outdoor Life Skill Book 
SPORTSMAN'S 
CAMPING GUIDE 
ONLY $1.95 
Money-back guarantee 






Send check or money 
order for $1.95 to: 

OUTDOOR LIIT BOOKS 

/ P.O^&ox' 228 
' Mnnh asset, N.Y. 1 1030 




EASY TO BUILD, 
FUN TO FLY! 




Learn Copter flying in 
your own Bensen, 
glider or powered, as 
others are doing. Pilot 
ages range from teens 
on up. Flying instruc- 
tions come with step- 
by-step building plans 
for just $35. Or start with the colorful INFO 
PACKET for $5. Send with the coupon now. 

1 " BENSEN AIRCRAFT" CORP.,” Dept. PS-93 
RDU Airport, P.0. Box 2746, Raleigh, N.C. 27602 
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Copyrighted material 






JS> PLANER • MOLDER 



30 -DAY FREE Trial! 




you can use this ONE power-feed shop to turn rough lumber 



motor. Free 30-Day Trial. Low Cost— only $35 down. 

Send Postcard Today — No Salesman Will Call. 
BELSAW POWER TOOLS, 924 s Field Bldg., Kansas City, Mo. 64111 







| FREE! POWERFUL MUSCLES FAST!| 

■ Fantastic New Discoveries in the science of body- 
building. Our method will add inches of powerful 
| muscles to arms, chest, shoulders & legs. Learn 

■ secrets on trimming the waist with ultra-modern 
methods-fast! Results Guaranteed! Send for free 
| brochure. Universal Bodybuilding Box 485-A 

■ Dearborn, Michigan 48121 




Your own doctor's prescription will be 
filled, or your present lenses duplicated. 

The latest fashions. All types of lenses available. 
Accuracy and perfect fit absolutely guaranteed. 

. . SEND FOR FREE FAMILY CATALOG. TODAY! A 
Elt. 

1959 BBB 

PRISM OPTICAL INC. 

Dept. P-105. 135 West41 st St.. N.Y.. N.Y. 10036 



Build Your 
Own Camper? 

The Popular Science Plans Catalog 
offers you a choice of six: a mini- 
camper (fold out tent) for compact 
cars, station wagon camper, hardtop 
tent camper, a pickup camper shaped 
like an old prairie schooner, a van 
conversion, and a very handsome 
bubble-top with redwood siding. Send 
25 cents for the catalog to Popular 
Science Plans Div., 355 Lexington 
Ave.. New York, N.Y. 10017 (Dept. 39D). 




catalog includes hundreds of FINEST QUALITY U.S. made parts, kits 
and accessories. All welded Kart or Mini Bike Frames only $ 14,95 
(plus ship.). Catalog complete with plans, illustrations “ 
pictures, diagrams & specifications only $1.00 post- A 
paid. Rush coupon today! icuif ns s% mu uu 

St™, KIT KAR , inc. m, ,» 

order's; 2521 W. Burbank Blvd. /Burbank. Calif. 91 5( 




“You can have the 
perfect money-making 
business- 

part time or full time” 

— i Francis von Schrader, President 

Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 
every home and building are potential customers— 
with repeat orders. Your business keeps growing. 
Perfect because the equipment you use is the 
finest; proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet Deterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
holstery Deterger cleans fabrics and synthetics beauti- 
fully; (3) Von Schrader Wall Deterger cleans walls (and 

P ) five times faster than by hand, 
effect because you can start with one Deterger. Then, as your business 




Perfect because your investment is so small you’ll find it hard to believe. 
And perfect because we help you every step of the way, just as we’ve helped 
thousands of other men to financial independence for almost 40 years. 

For details (without obligation) send coupon. 




CARPET DETERGER UPHOLSTERY DETERGER WALL DETERGER 
Free booklet gives you full Informotion. Get the facts about your future In on-toca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 




39 years of helping people earn good money 



1194 Place, Racine, Wisconsin 53403 

Please send complete information on Von Schrader Detergers 

Name 

Address 



■ 

i 

i 



State 



_Zlp_ 




Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine— easy to build— fun to fly— com- 
plete plans, kit brochure, photos and sup- 
ply sources $3.00. All orders returned via 
airmail. Write: 

HERB BARTLETT 

Box 3339-S. Scottsdale, Arizona 85257 




Amazing Mini-Vac 

■*. PUMP 

^ Pumps Water 

Out or in 
by the TON 




BE PREPARED 
FOR ANY 
WATER 
PROBLEM 



Gets Rid 
of Water 
anywhere, 

Instantly: 

Homes, Pools. 

Boats, Farm, Cabins 

Pumps up to 350 gallon* (1V5 tonal per hour . . . 
lift* water 20 feet . . . pushes water 60 feet high. 
Just plug Into any electrical outlet and Its ready to 
use. It will drain or empty flooded haaementa. boats, 
pools, sumps, tanka, alio pita etc. Or In reverse It 
will water gardens. All pools, fill a boats water supply, 
etc. Kverythlng complete In one kit. Built to com- 
mercial professional standards. Instant self-prlmlng 
pump. Stainless steel wear plates, glass liber rein- 
forced case, rock rubber Impeller. System Includes 
sir cooled motor, six-foot heavy-duty ground cord, two 
suction anil discharge hoses, brass retainer, etc. Ten 
year replacement plan guarantee. S39.95 4 - $1.50 pp. 

(Send CHECK or iM.O.) 

J.W. HOLST, Inc. CasVTawas. 3 Alich? 4«730 ay **' 





CA^ Free Fall i 






Outdoor 

Sporting Specialties 

Free Fall Catalog 




Just Off Press 

Fully illustrated fea- 
turing hunting, win- 
ter sports and ramp- 
ing equipment. Out- 
doors apparel and 
footwear for men and 
women. Many items 
of our own manufac- 
ture. Our 6lst year 
of providing depend- 
able, high g r ad e 
sporting specialties. 
All fully guaranteed. 



□ Send Free Catalog 

Name 

Address 



Zip 



757 



L. L. Bean, Inc. 

Main St., Freeport, Maine 04032 




Men and Women All Ages! j 
Re-Upholstery makes you BIG ! 
MONEY! Turn cast-offs into > 
. $100*s. Spare or full time. I 
• No experience needed. I 



I Name 



Age 



n Upholstery Institute, Box 899 wps 2. Orange, Ca. 92669 



City 




State 


Zip 



If you’re big on 
Circus side shows, you’ll 
just love this book. 

The original ANOMALIES AND CURIOSITIES 
OF MEDICINE, an encyclopedia of rare and ex- 
traordinary cases of abnormalities of medicine and 
surgery was first published in 1896. 

Today it’s being published again in its entirety — 
29S Illustrations, 968 pages of text. Most of the 
photographs in this book 
were too frightening to 
show; and we sincerely did 
not want to offend anyone. 

But without a doubt, this 
is one of the most interest- 
ing and fascinating books 
we’ve ever come across. 

Never has one book on 
the subject of human curi- 
osities contained so much! 

Such famous cases of hu- 
man abnormalities as the 
grotesque "Elephant-Man," 
the green "Alligator-Boy," 
the "Elastic Skin-Man," 
the famous "Siamese 
Twins," Eng and Chang, 
plus hundreds of others. 

As entertaining as this 
book may be, it was seri- 
ously written by two doctors, giving in-depth med- 
ical explanations of each abnormality covered. 

WARNING: THIS BOOK IS NOT FOR THE SQUEAMISHI 

To be honest with you. when we first saw this book, 
everyone at the office (Broadway Bookfinders) said, 
‘‘Ugh.’’ But once we got over the shock, we couldn’t 
put the book down. For those who enjoy this kind 
of reading and have a strong stomach, you’ll find 
this book fascinating, unusual and very freaky! 
Only $5.95. Moneyback Guarantee 
■ ■■■■■■■■■ please print 

BROADWAY BOOKFINDERS, DEPT. A- 30 
1966 BROADWAY, NEW YORK, N.Y. 10023 

Please rush me Anomalies and Curiosities 

of Medicine at $6.55 ea. ($5.95 plus 60 cents post. 

and hand.) Enclosed is my payment of $ 

If not satisfied. I’ll return the book within 10 days 
for a full refund. 




address 



A SPLIT SECOND 
IN ETERNITY 




The Ancients Called It 
COSMIC CONSCIOUSNESS 



Must man die to release his inner con- 
sciousness? Can we experience momentary 
flights of the soul — that is, become one 
with the universe and receive an influx of 
great understanding? 

The shackles of the body — its earthly 
limitations — can be thrown off and man's 
mind can be attuned to the Infinite Wisdom 
for a flash of a second. During this brief 
interval intuitive knowledge, great inspira- 
tion and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness— - 
the merging of man’s mind with the Uni* 
versal Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, but the 
application of simple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
joy, strength and a regeneration of man’s 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
for a free copy of the book, "The Mastery 
of Life.” It will tell you how, in the pri- 
vacy of your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe E.Z.D. 

W5e ‘ Rosicrucians 

SAN JOSE (AMORC) CALIF., 95114, U.S.A. 

SEND THIS COUPON 

Please Include Your Zip Code 

| Scribe E.Z.D. j 

| The ROSICRUCIANS (AMORC) 
j San Jose, California 95114 | 

• Please send me the free book. The Mastery I 
I of Life, which explains how I may learn to I 
| use my faculties and powers of mind. , 



Name. 









City 



















HEAVY DUTY WELDER 




18 » 



with special $7.M lift offer ts 
Popular Science Readers 

1 10-DAY FREE TRIAL 
, Lifetime Guarantee 

BUY FACTORY I * 

DIRECT 
AND SAVE 

> ORDINARY 110V OUTLET • 6 WELDING HEATS 

P Weld, braze, solder or cut most anything made of 

metal. No experience necessary. Follow simple instructions 
to make repairs on cars, trailers, farm and lawn equip- 
ment. bicycles, appliances, etc. Make campers, loats. fur- 
niture. hundreds of valuable items. NOTHING ELSE TO 
BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, etc. Uses 
standard Vi" rods to weld iron, steel, brass, bronze, alu- 
minum. other metals. New improved HEAVY DUTY cir- 
cuit gives more welding power. Gives 4 times the heat 
needed to melt touehen iron. Plugs into ordinary 110V 
outlet. 0 WELDING HEATS for professional quality 
welding of "tough” to “llcht-weight” metals. 10 day 
MONEY BACK GUARANTEE. Lifetime pans and 
service guarantee. An excellent gift for any occasion. 
FREE! Mention you saw this ad in Popular Science 
and receive a $7.00 gift pack of welding rods free. 
For same-day C.O.D. shipment lust call (713) 682-5681 
or send only $2.00 and pay postman $16.95 plus small 
C.O.D. when delivered, or charge the Wel-Dcx to your 
BankAmerirard or Master Charge card or for postpaid 
shipment send $18.95 check or M. O. to WEL-OEX MFG. 
CO.. Dept W202. Box 1077*:, Houston, Tex. 77018 



End constant BARK, BARK, BARK! 

No time wasted In training — 
attach Bark-Trainer and forget 
It! Works Instantly and auto- 
matically while you sleep or go 
about your duties. Requires 
no attention, produces long- 
lasting reaulu. Just let dog 
wear Bark-Trainer collar a few 
days until the problem la cor- 
rected then take It off. It's 
that simple! Tiny electronic 
circuit converts vibrations of 
dog's bark to harmless but ef- 
fective ihock. He assoclatei his 
excessive barking with the 
startling effect it produces. 
Absolutely safe. Moat effective 
method ever developed. 10 day 
MONEY BACK GUARAN- 
TEE. Mutt end the problem or 
return for refund. Works on 
any size dog. Order by mail or 
call ui for immediate C.O.D. 
shipment. We will deduct cost of phone call from coat of 
trainer If requested. Just dial 1-713 — 682-2728 anytime 
day or night. To order by mall send check or M.O. for 
$29.95 plus $2.00 shipping ($31.95 total) to RELCO IND., 
Dept. H II . Box 10880. Houston. Tex. 77018. 




FRESNEL LENS KIT 



Make your own SOLAR CAMP COOKER, or 
PSYCHEDELIC LIGHT DISPLAYS. Includes 
five plastic fresnel lenses of different focal 
lengths plus a complete ready to plug-in 
light display, ‘ Prisma”. A 16 page book 
“Fun with Fesnel Lenses" describes many 
projects you can build yourself. $11.90 post- 
paid! Holograph Corporation, 22 Culbro 
Drive, West Hartford, Connecticut 06110. 



CHECK IT OUT! 

There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you’ve been looking for. 

Need More Space 
in Your Home? 

Send $3.95 (check or money order) for 
Plan No. 5517. It shows how to add a 
square or rectangular room to any house. 
Send an extra 25 cents for the Popular 
Science Plans Catalog, describing many 
other money-saving projects. Address 
Popular Science Plans Division, 355 Lex- 
ington, N. Y„ N. Y. 10017 (Dept 39E). 



Make check/ M.O. payable to Broadway Bookfinders 
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Get 450 pages of foolproof 
auto repair know-how 



Clean and gap spark plugs... 
do engine tune-ups in your own 
garage. ..fix choke problems. ..do 
your own lube job and oil change... 
repair lights, heater, brakes, power ac- 
cessories — almost every part of your car 

I F you’re an average car owner with little or no experience 
as a mechanic, here's what this giant 450-page book can 
do for you. 

It will make you a smart troubleshooter — quick to locate 
trouble spots and get rid of them. 

It will show you, step-by-step, how to make dozens of repairs 
on the ignition system, lights, exhaust system, cooling system, 
brakes — almost every part of your car. 

It will show you how to prevent breakdowns by following a 
regular service schedule. 

It will guide you through a professional tune-up. 

It will show you how to adjust doors, hoods, windows, etc. 
And it will tell you when not to tackle a job yourself, and 
how to locate a reliable mechanic to do the job for you. 



When you join the 
Popular Science Book Club 
and save 25% to 60% on 
books of special interest 
to readers of Popular 
Science Magazine 



Yes, you get everything you need to know about power 
accessories, wheel balance and alignment, suspension systems. 
Plus cold weather starting tips and lifesaving info on tires, 
(including the popular belted radials). And much more too! 

Doing it yourself is easy — and fun 

Why feel helpless when something goes wrong with your 
car? With the detailed step-by-step guidance you get, along 
with 900 photos and drawings, you know you can do the job 
even before you start. 

No matter how much you know (or don’t know). No 
matter what year or model car you drive. HOW TO SERVICE 
AND REPAIR YOUR OWN CAR has exactly what you need 
to do a perfect job every time — and it’s yours absolutely FREE 
when you join over 160,000 other do-it-yourselfers as a mem- 
ber of the Popular Science Book Club. 



HOW POPULAR SCIENCE BOOK CLUB WORKS 

• First, you get HOW TO SERVICE AND REPAIR YOUR 
OWN CAR. regular price S10.95. FREE ... plus your first 
club selection. CAR OWNER'S TAKE-ALONG LIBRARY 
for only $4.50 plus postage and handling. 

• Then, every four weeks, you'll receive a colorful club bul- 
letin describing the coming selection plus a wide range of 
alternate hooks. If you want the selection, do nothing. It will 
be sent to you automatically. If you do not want the selection, 
or want alternates, simply return the card that is always pro- 
vided, by the date shown. Your only obligation is to buy one 
more book in the next year. 

• As a PSBC member, you'll be offered the 
best books available on home improvements 
and repairs, how things work, appliances 
and how to fix them, science, wood- 
working, math, mechanics, engineer- 
ing, electronics — a broad range of 
practical and technical subjects. 

• You save from 25% to 60% 
on every Club selection. Yet 
virtually all PSBC books are 
identical to publishers’ edi- 
tions. 

• If, after examining any 
book, you are not completely 
satisfied, you may return it 
within ten days for full credit. 



Your first PSBC selection 

CAROWNER'S 
TAKE-ALONG 

library 

5 sturdy, paper- 
bound volumes in a 
nandsome slipcase 

S".?,S ilUo " dol,a " worth 
?* aut ? re Pair know-how 

_ “ s a member. 



.X'o e rwrfte h ^ c " d POPULAR SCIENCE BOOK CLUB • 44 Hillside Avenue, Manhasset, N. Y. 11030 
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How to 



GET RICH 
in Mail Order 



NEW MAIL ORDER PRODUCTS BRING 
FORTUNES TO SMALL OPERATORS 



When Wilbur Hanks of California 
started in Mail Order he knew less than 
you about this fascinating business. 
With the help of Mail Order Associates, 
he found a hot new product and hit the 
Mail Order jackpot! Following the ad- 
vice and guidance of M.O.A., he got 
$1100 worth of ads in national maga- 
zines— absolutely FREE! 

7 Million readers read his ads and 
almost overnight the sacks of mail be- 
gan pouring in! Thousands of orders 
stuffed with CASH and checks! More 
money in 30 days than he could make 
in a year! 

Start On A Shoestring 

It’s a fabulous business! You can 
start on a shoestring. Begin in your 
spare time. Pick a winner and you’re 
set for the rest of your life! Like the 
unique Cigarette Holder which Mail 
Order Associates ‘discovered’ for their 
members. A dial on the holder permits 
the smoker to inhale less and less smoke. 
Millions of people are looking for ways 
to stop smoking. Then, PRESTO! 
You’ve got the item millions want! 

A Million Dollars! 

Over 200,000 of these holders were 
sold at $4.95. A million dollars on just 
one item! Your cost is $1.10 and they 
mail for 8 cents postage. You can see 
the profits in Mail Order — and how 
shrewd beginners get rich very quickly! 
No wonder successful members of 
M.O.A. send in letters of praise to the 
firm that helped them get started. 

L. L. Bean of Freeport, Maine built 
a $1,500,000 a year Mail Order business 
selling sportsmen’s equipment. His first 
and still leading seller — a special 
waterproof boot for hunters. 

A man from California parlayed a $60 
investment and made a million dollars 



in Mail Order selling toy balloons and 
ant houses! 

Bob Carter tried direct selling but 
got discouraged with few sales and little 
profits. On a hunch, he tried a small ad 
in House Beautiful. It pulled $5,000 in 
orders! A lot better than ringing door- 
bells. He repeated the ad and grossed 
over $100,000 before the year ended! 

Boyce Wilkes joined Mail Order 
Assoc, to earn extra money for his 
family, while holding his regular job. 
He began with products, ads and cata- 
logs supplied by M.O.A. Now he has 
his own 100 page catalog, his own ad- 
vertising agency, and as Boyce puts it 
. . . “my business is growing so fast I 
can hardly handle it. I will go beyond 
$300,000.00 in sales this year.” He goes 
on to say, “I owe my success to Mail 
Order Associates.” 

FREE BOOK 

Yes, Mail Order is the fastest-grow- 
ing, most profitable business in the 
U.S.! Right now, we are on the verge 
of the BIGGEST BOOM in Mail Order 
history ! 

We can help YOU build a lucrative 
Mail Order business just like Hanks 
and Boyce. We help you find ‘hot’ new 
Mail Order products! We prepare the 
ads and supply the catalogs. All prod- 
ucts are stocked and shipped for you. 
You don’t invest a penny in merchan- 
dise. It stands to reason we will do 
everything we can to help you, just 
as we’ve helped others. Our business 
depends upon your success! 

If you are over 21, and can see the 
tremendous advantages of owning a 
Mail Order business of your own . . . 
then ACT NOW! Write to: Mail Order 
Associates, Inc., Dept. 431, Montvale, 
New Jersey 07645. 



Rush Coupon for 

FREE BOOK! 



plus reprints 
Moil Order 
article! 

Mail Order Associates, Inc., Dept. 431 
Montvale, New Jersey 07645 

Pleoie ruih complete detail! on your Moil Order Program. I 
undentand everything ii free and there ii absolutely no obliga- 
tion. I am over 21. 

Name 

Addren 

Ci»y SI 





P. 0. BOX B99 - HICKORY, N. C. 28601 





PENETRATORS 



The 100 MPH Headlamps 

Standard headlamps are adequate 
to about 55 MPH. PENETRATORS 
permit stopping from 100 MPH. This 
provides o significant safely margin at the usual night 
speeds of 50-70 MPH. Send $1.00 (refundable on first 
order) for our information pocket or order lamps and it 
will be included with your order. 

Low iicum* — SI8.95 — Hitch beam* — *16.9., 

Combination il-nws & llltrhsi — $33.95 
All prim post ph id. 



F s. w ; 



5N775 Campton Ridge 
St. Charles, Illinois S0174 
012) 3S4-810S 



TUNE YOUR GUITAR 




Line a PROftssionaL 

This new Invention Is Ideal for every 

S jilarlst . . . beginner or professional. 
Ik precision tuned reeds make exact 
tuning a snap. Just 
clamp onto your 
guitar, then adtust 
the strings. When 
“e proper pilch le 
. .senad. the corre- 
sponding reed vi- 
brates. Just as 
easy a* that! Only 
S5.9S plus 49e 

fir 1 * 

Horn 

guarantee. 

ED SALE Studio 654 F, Avon by the Sea, N.J. 07717 





Start a steady repeat CASH bualnes. 
In your basement or garage. Earn 
(3 to It an hour In your spara- 
" tel Excellent profits In saw 
..rpenlng business! Auto- 
matic Foley Saw Filer, easy 
to operate, flies combina- 
tion saws, hand, band, 



and circular sawa. No ei 

K rlence needed. H. < 
Ibert wro 



■ got my Foley Filer 5 
years ago, I hava aver- 
aged 4H saws each day 
alnce I started." 

Every saw you sharpen 
brings you more cue- 

'I rented a two-car garage 

and have all the work I can do?' 
writes Charles H. Smith. 

FREE BOOK 

Showa How to Start 

„ou how to start a spare lime business 

Immediately; how to get Dew business, how to advertise. Rush 

now; get "Money Making Facta" and detair 

' Payment Plan. No Salesman will rail. 



FOLEY MANUFACTURING CO. 

919-3 Foley Bldg. Minneapolis, Minn. 55418 
Sand FREE BOOK-"Money Making Facts", 
and Tims Psymsnt Plan. 




160 POPULAR SCIENCE 







BUILD YOUR OWN 

GRANDFATHER CLOCK 

Save over 50% by building your own grand- 
father clock. Stately, straight-sided 
“AMERICAN CLASSIC" with beveled plate 
glass sides. Narrow waist designs: "SPIRIT 
OF ’76" with finely sculptured crown and 
brass-tipped pillars: or easy to build, always 
popular “SPIRIT OF THE CENTURY." Our 
kits are Red-i-Kut. semi-assembled, hand- 
crafted of solid %■ kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes. Moving moon dials 
painted by our own artists, and our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 for all three plans, plus description 
of kits and movements, as folks have for 
more than fifty years. 

KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3. Box 240iPS-9 Excelsior, Minnesota 55331 



Need Storage in 




You'll find solutions to this problem in the 
Popular Science Plans Catalog — a hand- 
some little (8' X 12') Pennsylvania Dutch 
barn; an old schoolhouse; a miniature fire 
house. Any one of these easily-built struc- 
tures is a great place to store your outdoor 
equipment... and for the kids to play. Send 
250 for our catalog, or send $3.95 at once 
fQr Plan 5510 for building the Little Red 
Barn (illustrated). Address Popular Sci- 
ence Plans Div., 355 Lexington Ave., New 
York. N.Y. 10017 (Dept. 391). 




Mo r* pull-powor, mors tool-power with 

14 hp and all-gear drive (no bolts, no 
fluid power lost). Bigger frame, bigger 
wheels, more weight and traction. 20 
big aHachments— 32" tiller, 40" snow 
blow, 48" and 60" mowers, loader, 
dozer, plow, harrow, seeder, etc. 
More for your money. Write for 

E free catalog. 

COISIOMV 

TRACTOR 

1005 A-9 Anoka Avenue 
Waukesha. Wis. 53186 



| hollow concealment ring 

ASTRO-RING stylish 
I Mf M Titanium concealment 
ring, 2 piece preci- 
- Ivw sion ma( j ei f u || hollow 
circumference secret compart- 
ment, 3 inside widths s /i 6 ", 
Va". Waterproof, no tarnish, sil- 
very finish, impossible to detect 
secret compartment. $49.50 each, 
no COD, state ring size and secret 
compartment size. 

TITANIUM FABRICATORS 

BOX 3621 , PHOENIX, ARIZONA 85030 



BEAT THE DICE TABLES 

Double-Your-Money-Beck Guarantee 
Play in all Legalized Caainoa 
Place only 5 bets. All numbers are in your favor, 
including 7 . 2, 3, 4. 5. 6. 7.8.9. 10. 11. 12... 

You win ovory roll! 

Send SI for Details M. C. CORBIN CO. Dept.Mcrso 
P.O. Box 869. Radio City Sta.. N.Y. 10019 



| AAMCO And You Can Make It! 

j The world’s largest transmission chain is 
! still growing strong after nine years. Over 
I 500 of our franchisees located from coast to 
I coast. New openings in some markets mean 
j you too might qualify. For further informa- 
I tion write: 

I AAMCO Transmissions, Dept. 95 

] 408 E. Fourth St., Bridgeport, Pa. 19405 



BASEMENT TOILET , 

Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water pres- 
sure. No digging up floors. Clog re- 
sistant, easily installed. Make base- 
ment into game room, den, apartment with private 
bath. Financing available. Write for free literature. 

DOSS, Dept. J- 26 , Box 10947, Houston, Tex. 77018 




STOP THIEUES! 



. . . from breaking into your car. Did you 
know that a thief can open your auto in 
20 seconds with a simple coat hanger? 

This new Federal Lock will prevent 
the raising of the knobs and open- 
ing of the doors. STOP CROOKS! 

Save money, time & aggravation. 

Screws-in in seconds. No tools. Send 
$1.25 (2 doors) or $2.25 (4 doors) 
cash, check or M.O. to: 



CAR 
DOOR 
LOCKS 
2 - 1 “ 




9 $ WORTH OF RAW MATERIAL becomes $ 1 25 
in less than 60 seconds— and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 



Since 1922, 
^Warner has en- 
abled thousands of 
''men and women to establish 
' a business of their own— to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 

Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no ‘‘PULL” ... No Big Money to Invest 
. . . and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 



Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, “Engraving as a Profitable Busi- 
ness,” is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 

Warner Electric Co., Dept. E-3-CK 

1512 Jarvis Ave., Chicago, III. 60626 



$7,280.00 for 1 to V/i hours work an eve- 
ning in my spare time— and without adver- 
tising. When I start to advertise I will have 
my own full-time business. Right now I am 
using the extra income to give my family 
the luxuries my present job does not afford. 



Engraving Division, Dept E-3-CK SEND NO MONEY 

1512 Jarvis Ave., Chicago, III. 60626 

Please rush your free illustrated brochure to: 



Address 



City, State, Zip 




with woodworkers Catalo 

ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture — refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

9& Picture-Packed GIANT PAGES 
Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world’s most glamorous 
veneers — Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany. Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 










i 



2053 Eastchester Rd„ Bronx, N.Y. 10461 

□ Enclosed $1 for Wood Samples ■ 

& Woodworkers Catalog. □ Catalog Only ■ 
($1 Refunded) sot I 



. Zip ..... ■ 




ON NATIONALLY ADVERTISED 
BRANDS-HI FI COMPONENTS! 



Master Charge / BankAmericard 
Honored on Mail Orders. 



GARRARD 



0YNAC0 



Write Today for Our FREE 
Wholesale Audio Catalog 

•DIXIE, one of the largest stereo whole- 
salers, fills all your orders promptly. At 
prices actually LOWER than "Discount- 
ers”. See our exciting new Wholesale 
Price Catalog, or write for quotes. Choose 
the famous brand stereo equipment and 
accessories you desire. Everything shipped 
factory-sealed. 



DIXIE HI-FI WHOLESALERS 

5600 Second SI., N.E., Wash., D.C. 20011 



I DIXIE HI-FI WHOLESALERS 

5600 Second St., N.E., Wash., D.C. 20011 

I Please rush me your FREE Wholesale Audio 
Catalog and complete information. I under- 
stand there is no obligation. 



HDQ 

I City, 



Phone: (202) 635-4900 



-Zip. 
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A-1 CHRISTMAS GIFTS 



PHILATECTOR Electric Watermark 
Detector makes smart gift for stamp 
collector. Batteries included. $10.95 

K stpaid. Delivery in four weeks. Lin- 
. Ormiston. Saskatchewan. Canada 
SOH 3HO. 



1 AUTOMOBILES & 
MIDGET CARS 



1974 AUTO Wholesale Prices $2. 
Petros Products. 5404-B South Mo- 
zart, Chicago. Illinois 60632. 

2 AUTO SUPPLIES & 
EQUIPMENT 



ALTERNATOR / Generator. Re- 
builder's Course; includes Tooling 
Ac Test Equipment: Write: Hede- 

lund Engineering. P.O. Box 2127. 
Sepulveda. Calif. 91343. 

LOW Prices on Car Electricity 
Adapters. One Wire Hook-up. $8.45. 
Paul Livingstone, St. Maps, Ontario. 



WHEEL BALANCERS 

S Models — Bubble $ Suspension 



$14.95to$29.95 

For wheels with center holes 
up to e" In dta. Also Sssb. 
all V.W.’s. Renault. Peugeot. 
Citroen lc small trucks. 

Send tor detailed Information 
and Illustrations. 206/243-9330. 




JACOBSEN MANUFACTURING 

P. O. BOX 6143PS 1502S Pacific Hwy. So. 

Boattlo. Washington Mill 

RING-Valve Job while driving. $6.50 
postpaid. (Two — $12.00) . . . Estab- 
lished 1951 . . . Results Guaranteed!! 
Motaloy, Grantham 5. Pennsylvania 
1702 7. 

CAPACITIVE DISCHARGE IGNI- 
TIONS. DISCOUNTED. Rodgers. Son 
(PS), Box 3583, Anaheim, California 
92803. 



VOLKSWAGEN Tool Catalogue fea- 
turing several brands. 50c. Volks 
Tool Supply. P. O. Box 660P. Houston. 
Texas 77001. 



BODY SHOP HARDWARE for all 
cars. Clips, fasteners, bolts, screws, 
shims, etc. Hundreds of items! Prices 
and ACTUAL SIZE illustrated listings 
$1.00 (refundable). PRECISION. 
641 -A Constitution. Aurora. Illinois 
60506. 

NO- WELD TOWBAR. E-Z Plans — 
$3.00. HUSKY Enterprises. P. O. Box 
13404, Spokane. Washington 99213. 

"NEW Miracle Cloth" Polish. Shine. 
Clean. Dust car or home. 10 year 
replacement guarantee $2.98. Order 
limit two for $5.49. Herrington Mail 
Orders. P. O. Box 24A. Scranton. 
Pennsylvania 18504. 



3 AUTO TRAILERS & 
CAMPERS 



CABOVER Campers & pick-up cov- 
ers for compact Sc standard trucks. 
16 Sc 20 Trailers. Build and save. 
Large scale plans and full-size pat- 
terns with written Sc pictorial instruc- 
tions. Complete accessory and alumi- 
num covering kits. Free literature. 
Glen L.. 9152PS Rosecrans. Bellflow- 

er, California 90706. 

ELECTRICAL Circuits and answers. 
Book for all recreational vehicles. In- 
dex Free. Gilengco, Box 94. Ridgecrest. 
California 93555. 



DETROIT APPROVED— PICKUP TANKS I 




| Original equip, type poly, now avail. I 
In aux. tanks tor pickups. Increase 
■ gas capacity 40 gals. Easy t hour I 
installation— completely hidden — 

| no body work necessary. Let truck I 
_ discounts pay for tanks. 

• PICKUP EQUIPMENT COMPANY, INC. I 

I P. 0. Box 7636 Dept. PS-9 | 

Woco, Texaj 76710 1 

I Call Tell Free 800-433-2386 I 



CLASSIFIED ADS $1.95 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper 8i lower case. Additional cap 
words, 700 per word extra. All cap headline or white 
space, $10.80 per line. CLASSIFIED-DISPLAY ADS 
$155 per inch, per month. Complete details on request. 

CLOSING DATE for the November issue (on sale Oc- 
tober 25) is September 10. Send class, orders to M. 
Coughlin, Classified Ad. Mgr., Popular Science, 355 Lex- 
ington Ave., N. Y., N. Y. 10017. Advertisers using a P.O. 
Box number must furnish complete name and street ad- 
dress for our records. 



FIFTH Wheel Trailer. Pickup Camp- 
er. Cover. Trailers. Build Yourself. 
Save! Complete plans - Fifth Wheel 
$9.95; Camper $4.95; Trailer $3.95; 
Cover $2.95. Conversions - Econoline 
Type Van $3.95; Passenger bus or de- 
livery Van $3.95. Equipment Catalog 
$1.00 (refundable). Details 25c. Our 
13th year. Viking Camper Supply. 99- 
J Glenwood, Minneapolis. Minnesota 
55403. 



4 MOTORCYCLES . 

BICYCLES & SUPPLIES 



GO-KART - MINI-BIKE Plans. Easv 
to Follow. SAVE MONEY. Build Your 
Own. Go-Kart plan $2.00. Mini-Bike 
plan $2.00. Both plans $3.00. GUAR- 
ANTEED. RWM Sales. P. O. Box 660- 
A2, Belleville. Illinois 62222 . 

1973 BICYCLE PARTS CATALOG 

Fur 1 -3-5-10 Spew! 

20" to 27" Bicycles 
Amateur or Professional 

• Accessories 

• Replacement Parts 

• Conversion Kits 

• Repair Books 

• Gear ltat io Charts 
$1 Refundable with $5 order. 

ACTION ACCESSORIES 

Bo x 15, Liverp ool , N. Y. 13088 

BIKE - Wax Lubricant - No Throw- 
OfT. Free Catalog Sentry. 12 Intervale. 
Needham. Massachusetts_02192. 

ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans $2.00. Electro. 
Box 27203, Indianapolis. Indiana 
46227. 




mine for hard to get foreign and do- 
mestic parts, tools and accessories. 
Send $2.00 for this big 8V2XU inch 
160 page catalog. Refundable if not 
completely satisfied. Wheel Goods. 
Dept. K. 2737 Hennepin. Minneapolis. 
Minnesota 55408. 

ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
cycle Supply. Box 159S. Fairbury. II- 

llnois 61739. 

MINI-BIKES. Go-Karts. Plans 75c. 
Catalog 25c. Loren Products. Danville. 
Illinois 61832. 



4 A SNOWMOBILES 



KID'S SNOWMOBILE under $75. 
3y, Horsepower; plans $5.95. Albar. 
PS9. RR Box 386. Yarmouth. Maine 
04096. 



5 A VIA TION 

JET Strap-On Helicopter Plans 
$2.00. Compcop. Inc.. Box 1267S, 
Redwood City. California 94064. 

BUILD - One-Man Jet Helicopter. 
Easy, inexpensive. Detailed Plans, 
Drawings - $5.00. Helicraft, Box 7153- 
A. Baltimore. Maryland 21218. 

HANG GLIDING. Self-Soar. Skysurf: 
Free Information Kit. Service to Stu- 
dents. Instructors. Business. All Top 
Plans Available; Books Too. Sample 
LOW Sc SLOW Magazine, $1. Send to 
SELF-SOAR Association, Box 1860, 
Santa Monica. California 90406. 



HANG GLIDERS. Proven rogallo de- 
sign. Plans — $5.00, Kits. Accessories. 
Complete Kites. Compare quality and 
price before you buy. Free-Flight Sys- 
tems. 10730 Whiteoak. Granada Hills. 
California 91344. 



AIRBOAT Propeller, Engines. Hubs. 
Mounts, Supplies. Corvair. V-W Con- 
versions, Removable Alrdrives. Cata- 
log $1.00. Banks - Maxwell. Box 
3301G. Ft. Worth. Texas 76105. 



AIRBOATS. 8 to 90 HP. Portable 
Airdrives. Airboat Kits. Twin Engine 
Hovercraft Plans $10.00. Small Hov- 
ercraft Plans $5.00. Airboat Plans. 
$5.00. Propellers. Engines, Supplies. 
Catalog $2.00. Arrowcraft-PS, Pear- 
land, Texas 77581. 



HANG Gliders. Rogallo and Mono- 
plane plans set. $10.00. Catalogue. 
50c. Eipper-Formance. Inc.. 741-P 
East 223rd Street. Carson. California 
90745. 



SA HOVERCRAFT 



HOVERLOG '73 - Most Complete 
Hovercraft Catalog Available. JLO En- 
gines. Multi-Wing Fans. Plans, Kits. 
"Hoverbugs". Complete Catalog $2.00. 
Venture. Dept. 114. Box 5273. Akron. 
Ohio 44313. 



HOVERCRAFT plans all sizes, 
types, tested designs. Photos, infor- 
mation $1.00. Universal Hovercraft. 
2611 182nd Place. Redondo Beach. 
California 90278. 

INSTALL Kart, Lawnmower, Snow- 
mobile power on this Hovercraft. 
Plans. Instructions, $6.00. Airboat 
plans. Instructions, $5.00. Design book 
for homebuilders. $5.00. Palmer Aero- 
systems. P. O. Box 1891P9, Coral Ga- 
blcs, Florida 33134. 



6 ASTRONAUTICS 

MILLION DOLLAR MODEL ROCKET 
SALE. Countdown for Savings. Kits. 
Motors and Supplies. Everything Va 
price. Send 25c for Complete Catalog 
and Decal Packet. AVI. 7 PS. Mineral 
Point, Wisconsin 53565. 



REAL ROCKETS YOU BUILD 'EM 

AND YOU FLY 'EM! Single and Multi- 
stage. scale and original designs, even 
ready-to-fly. Launch birds to 2.500 
feet again and again — with gentle 
parachute recovery. Safe, inexpensive 
solid-propellant engines, transmitters, 
featherweight cameras. Start your 
own model rocket collection with a 
big new, color catalog of over 80 
rockets from 49c up. Send 25c for 
catalog to ESTES INDUSTRIES. Dept. 
3N, Penrose. Colorado 81240. 

ANTIGRAVITY DEVICE. Brochure 
Rushed Free. AGD. Box 3062-PS. 
Bartlesville. Oklahoma 74003. 

ROCKETS and Payloads. Informa- 
tion 25c. KZ Laboratories. P. O. Box 
8519. Pittsburgh. Pennsylvania 15220. 




7 BOATS. INBOARD & 
OUTBOARD MOTORS 



BOAT Plana. Full-Size Patterns. 
Frame Kits with step by step writ- 
ten and pictorial instructions especial- 
ly for amateurs. Easy to build. Send 
$1.00 for Huge 100 Page illustrated 
catalog. Over 125 modern designs 
from 8' to 49': Includes Sail. Jets. 
Inboards, Outboards, Cruisers, House- 
boats, Hot Boats. Catamarans, Hy- 
dros. Also available — "Boat Build- 
ing With Plywood" Hard cover — 
219 pages $7.50. Glen L.. 9152 SP 
Rosecrans. Bellflower. California 
90706. 



BOAT KITS PLANS AND PAT- 

TERNS — FRAME KITS. Worlds 
largest catalog. Over 300 top designs 
from 7-77' in plywood, ferro cement 
and fiberglass. Sailboats include: 
Windmill, Snipe, Motor Sailers, Tri- 
marans, Catamarans. Powerboats In- 
clude: Cruisers, Houseboats. Deep 

Vs. Fishn’ ski. Runabouts, Hydro- 
planes, Canoes. Kayaks, inboards, out- 
boards. Send $1.00 for large catalog 
or $2.00 for catalog plus "Boat 
Builders Guide”. Clark Craft, 16-S 
Aqua Lane, Tonawanda. New York 
14150. 



FIBERGLASSING? Complete In- 
structions! "Craftsmans Fiberglass 
Manual" Only $2.00 Postpaid! Edryn 
Corporation. Box 537-SC, Cocoa 
Beach, Florida 32931. 



RACE Boat Plans. All Classes in- 
board and outboard runabouts and 
hydroplanes. 27th year brochure 50c 
refundable. Champion Boats. 5849 
Hazelbrook, Lakewood. California 
90712. 



FIBERGLASS BUILDERS MATERI- 
ALS. Lowest factory prices in cloth, 
matt, roving, resin, epoxy, foam, 
nails, fittings. Send $1.00 for litera- 
ture (refundable) or $2.00 for litera- 
ture plus booklet on Moldmaking and 
"How to Fiberglass". Clark Craft, 16- 
S1 Aqua Lane, Tonawanda, New York 
14150. 



FREE Catalogue. Plans, Patterns: 
Canoes. Sailing Canoes, Kayaks, 14- 
17' Trallable Cruising Sailboats. 
Quicksilver, 255B, Shamrock Boule- 
vard. Venice. Florida 33595. 

CANOE KITS — Wood Canvas. 
Molded Fiberglass — Free Catalog. 
Trailcraft, Inc., Box 6062, Concordia. 
Kansas 66901. 

MARINE Engines, conversions, 
parts, equipment. Catalog Free! 
Stokes Marine Industries, Coldwa- 
ter, Michigan 49036. 

FIBERGUVSS, Resin. Foam. Brass, 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles, 11-S Man- 
tua Hts., New Jersey 08051. 

FREE Brochure Conversion Kits 
Propellers, Gears, V-Drives, 1/0 
Drives Gas. Diesel. Starmarine, 1931 
Embarcadero, Oakland. California 
94606. 

BOAT Kits. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into one-piece 
craft. 20 models — 14' to 32' Cruisers. 
Runabouts, Sailboats. Accessories, mo- 
tors. trailers. Easy terms. Free cata- 
log. Luger. Dept. AC-73, 3800 West 
Highway 13, Burnsville, Minnesota 
55337. 



KAYAKS, Canoes. Plans. Kits. Fin- 
ished Craft, Books. Free Details. Out- 
door Sports, Box 1213PS, Tuscaloosa. 
Alabama 35401. 



NEW 1973 Outboards . . . Top 
Brands 6 H.P. $288 ... 18 $418 . . . 
40 $565 ... 50 $728 ... 65 Electric 
$958 ... 85 Electric $1,098 . . . 
All Sizes . . . Scott-McCulloch Parts 
. . . Handling 50c . . . Electra Marine. 
610 Merrick Road. Lynbrook, New 
York 11563. 



300 DESIGNS, patterns, some kits. 
Plywood, fiberglass, ferro cement to 
60 feet, books, large catalogs: Power- 
boat $1.00, Sailboat 50c, Large Se- 
lection boat, house trailers, campers, 
summer camps. workshop garage 
plans, circulars. Marinecraft. Box 161- 
P. Brighton. Massachusetts 02135. 



KAYAKS. Canoes. Duck Boats. In- 
flatables. Complete Boats. Kits Plans. 
Widest Selection in U.S. Freight Paid 
on Many! Free Catalog. Sceptercraft. 
Box 967, Corvallis, Oregon 97330. 



162 i POPULAR SCIENCE 





BURGLAR- Fire Alarm Supplies 
and Information. Free Catalog. Pro- 
tecto Alarm Sales. Box 357. Birch 
Run. Michigan 48415. 

STAMP OUT ALUMINUM CANS. 
Kids, Dads. Clubs, Build Efficient and 
Portable Flatener from Plywood and 
Stock Hardware. Complete Plans. 
$1.00. Idea House, Box 99454. San 
Francisco. California 94109. 

CONVERT mower engines into air 
compressors. Write: Showalter. Box 
409B, Abilene. Kansas 67410. 



PUMP 

DRAIN • IRRIGATE 
CIRCULATE • SPRAY 
Heavy-duty rustproof ball- 
bearing pump.Stainless .. 

shaft. 1 HP 1200GPH 60' high! 

or 3000GPH 25'well.5200GPH max.lVV in. 
l"out. Belt or direct drive. Use V* HP or larger. 

Money back guarantee P'pd cash w>tn order $14.95 
LABAWC0 Box 35. Belle Mead. N.J. 08502 
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WATER now to Dim tour 
WATER own w«ti ■ «uir 
WATER SI.OOpm 

WATER umsisciis. 



1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
24413- DG. Oakland. California 94623. 

BURGLARY PROTECTION — Profes- 
sional alarm system components, 
locks, safes, accessories. Free cata- 
log. TPC, Box AE-1. Cupertino. Cali- 

fornia 95014. 

AIR COMPRESSOR over 100 pounds 
pressure, build for under $10.00. 
Tools, hacksaw and screwdriver. Plans 
only $2.00. ALLENCO. Dept. 1P9. P.O. 
Box 8401. Corpus Christi. Texas 

78412. 

PEOPLE or PETS HOME BARBERS. 
Sharpen Hairclipper Blades Instantly. 
Year Supply. Guarantced Satisfaction. 



RANGE. GE. Hotpoint. Replacement 
3-wire Surface units. Send $18.95 
small. $21.95 large. Write others, 
make, model size. Budassco. Box 352. 

Levittown, New York 11756. 

WIND Turbine electric power llOv. 
$500.00. Illustrated instructions, 
$5.00. Guaranteed. Homecraft. 2350 
W47th. Denver. Colorado 80211. 




FIRE & BURGLAR ALARMS 

1973 Handbook & Catalog 

Save 
Hundreds 
of 

Dollars 

_ i roft-itslonal equipment 

from famous manufacturers. New anil 
expanded to include laser photo-electron. 
Ic systems, dialers, electronic sirens 
perimeter controls and radio actuated 
systems that Install In less than 2 hours 
Save up to 75 4b. This handbook Is 
must for every homeowner and business 
man. Just SI cash, check or M.O. SI r* 
funded with first order. 

ALARM COMPONENT DISTRIBUTORS 

33 New Haven Aye.. Dent. P.S. 
Milford, Conn. 004*0 

PLANS YOU CAN BUILD FOR 
PLEASURE. Garden Cart - Water Sled 
- Garden Gym - Steerable Toboggan. 
$2.00 each. Free Information. E-lum 
Enterprises, P. O. Box 275. Wilming- 
ton. New York 12997. 

WATERPROOF. Repair. Build with 
Bulk Epoxy Adhesive. Free Literature. 
Construction Chemicals. Box 257. 
Monroe. Connecticut 06468. 



in your backyard. Many uses as a 
workshop, tools, garden equipment, 
playhouse, etc. Mounted on skids 
for portability. 10 ft. wide. 11 ft. 
long, 9 */& ft. high. No expensive 
tools needed. Simple step by step 
plans. Send $2.75 for plans and 
material list. 

HAMMOND BARNS 

Dept. PS10, Box 39027 
Indianapolis, Indiana 46239 

LOCKSMITHING Supplies — Whole- 
sale Buyers Guide $1.00. Despubs. Box 
2200 5 R , Phoenix. Arizona 85028. 

CONVERT TV to 6-ft. wide screen! 
B&W Color. Do-it- Yourself - Easy! 
Kit. instructions, lens. $12.95 ppd. 
Free illustrated details. Macrocoma. 
PS-9. Washington Crossing. Pennsyl- 
vania 18977. 

THOUSANDS 1 o*? Patented Plans for 
Your Personal Use. For information 
send $2.00 to: M. J. Buecker. P. O. 
Box 3. Millstadt. Illinois 62260. Sat- 
isfaction Guaranteed. 

SAVE Heating Fuel Costs 15 Ways. 
Send $1.00. Today. Save. 125 West- 
brook Road, Dayton. Ohio 454 1 5. 



REDECORATE 

WITH PLASTER OF PARIS 

BRICKS FIELDSTONES 




Use the fabulous •- 
Bric-Mold Kit to mass-produce Individual 
bricks or tieldstones from low<ost 
plaster of Paris... then "lay the brick" 
just as a stonemason would, to 
cover a wall, make a room divider, 
lireplace or planter, etc. 

What an idea! You make individual plaster of Paris bricks 
or tieldstones In re-eieble molds Each piece is only Y«" 
to Vi" thick . can be installed on any surface with 
amazing speed and ease. Instructions show how to mass 
produce bricks or stones, the right adhesive to use. how 
to pre-color plaster tor realistic red-and-black bricks, 
"used brick" effect, tieldstones In natural colors, etc. 
Or paiet for even faster results. 

Choose from three styles: DECORATOR (Old Fsshieeed) 
BRICK KIT (makes 16 bricks at a time including end-brick 
trim, sin 2" x 7" i Vi") . ROMAN BRICK KIT (makes 
16 long, narrow bricks at a time, size l%" x 0V«" x V«") 
or brand new FIELDSTONE KIT (makes 12 different, 
irregularly shaped stones lor random arrangements, sizes 
2" to 9" x Vi"). Order the REGULAR Bric-Mold Kit, any 
style, for just $3 98 each plus 50< shipping: or the 
DELUXE KIT (contains twice as many molds, all same 
style -cuts molding time in half) tor just $6 98 each 
plus 50< shipping. Plaster not included. N Y. residents 
add your local tai. Canada residents send postal money 
order only Remember to specify STYLE yee watt! 

BRIC-MOLD 

Dept. PS- 15 

70 Jerusalem Ave., Hicksville, N. Y. 11801 

Dealer inquiries invited 



12 HOME CRAFTSMAN 

FREE: New handicrafts catalog. 

Supreme Handicrafts. Box 395-PS, 
Sioux Falls, South Dakota 57101. 

1400 CATALOGS Listed and DeT 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
244 13 -EG. Oakla nd. Cali fornia 94623. 

WALNUT Bowls, Legs, Round Pic- 
ture Frames. Gun-Stocks. Lumber. 
Moulding. Midland Walnut, Box 262, 
Savannah. Missouri 64485. 



ROLLTOP Trestle Desk. Assemble 
yourself. Kit includes Hardware. 
$49.95 ppd. Details: Andy's Wood- 
shed. Dept. PS, 630 North Grant. 
Stockton. California 95202. 

ORNAMENTAL IRON WORK. Beau- 
tiful scrolls with inexpensive profes- 
sional bender. Modular segments. De- 
tails tree. Fuchslin, Box 472, Wood- 
land. California 9569JL 

FOUNDRYETTE 2400 F. lVa to 50 
lbs. capacity. Circular 25c. Kansas 
City Specialties. Box 193. Middleton. 
Wisconsin 53562. 

WOODWORKING Catalog and Man- 
ual 50c. Plus free "101 Project Ideas." 
World s most beautiful veneers, lum- 
ber. plywood! Wood finishing, uphol- 
stery supplies. Cane. Lamp parts. Fur- 
niture hardware. Animal Whittling 
blocks. 2,000 workshop products. Con- 
stantine 2053 -C. Eastchcster Road. 
Bron x 10461. 

UNIQUE Wood. Metal Finishing. Re- 
linishing and Antiquing Products. New 
1973-4 Catalog Free. Birchwood Ca- 
sey. Dept. 300. 7 900 Fuller Road. 
Eden Prairie. Minnesota 55343. 

WOOEr LATH eT 36 " Kit $24.00. Free 
Literature. Woodcrafter. 5220 Hunt- 
club Road. Racine. Wisconsin 53402. 

ILLUSTRATED Selfstick Labels 
1 , , 4 x4". Identify nails, screws, bolts, 
etc. For home and shop. Set of 64 
$2.49. samples 30c. JP Incorporated. 
Box 347A, Stockertown, Pennsylvania 
18083. 

POWER Saw Guide for Home 
Craftsmen. Carpenters. Siding Install- 
ers. Converts your hand electric saw 
to a Precision Woodworking Tool. 
Ripping. Slotting. Dadoing. Free Il- 
lustrated Literature. Write: Protrack. 
Box 607, Elmira. Ontario. Canada. 

13 TOOLS & 

MACHINERY 

MAXIMAT, Unimat Lathes. Metals. 
Micrometers. Catalogue 50c. Industrial 
$2.00. Campbell (PS). 1424 Barclay. 
Springfield. Ohio 45505. 

4" METAL Cutting Lathe Kit 
$29.50. Completely Assembled Ma- 
chining Unit $89.50. Taig. Dept. P. 
15048 Proctor. Industry. California 
91746. 




END Mills. Lathe milling attach- 
ments. Information. Milling. Box 73. 
Cedar Rapids, Iowa 52406. 



SMALL Foundry Furnace. Supplies. 
Free Literature. Pyramid Products. 
Dept. M, 3736 South 7th Avenue. 
Phoenix, Arizona 85041. 

NUTS. Bolts, Screws, Washers. 
Threaded Rod. Assortments. Catalog 
25c Nutty Company. Box 1576 SMSP. 

Fairfi eld. Con necticut 06430. 

BUILD an ARC WELDER. Cut. Weld 
Steel! Hardware Store Materials. Com- 
plete Plans. $2.00. Arcraft. Box 
24413. Oakland. California 94623, 
TOOLS - Metal. Woodworking. Low 
Discount Prices. Shop. Power Ht Hand. 
Lathes. Saws. (Toolkraft, Dremel. 
etc. i Most popular brands. Send 
name, address and 25c for catalog. 
Tools Unlimited, Inc.. Box 7P. Brent- 
wood, New York 11717. 



14 ENGINES & MOTORS 

STEAM Engine Kits Catalog- 
Hand-book. $1.00. Reliable Indus- 
tries. New Baltimore. Michigan 
48047. 



5 CYLINDER MODEL RADIAL EN- 
GINE Va h.p. PLANS $14.95. MINI- 
CATALOG 25c refundable. Air-Comp 
Aviation. P. O. Box 11372, Dept. 3A. 
Tacoma. Washington 98411. 



17 BURGLAR ALARMS. 
HOME PROTECTION 

BURGLAR & Fire Alarm Supplies 
and Systems. Send $1.00 for cata- 
log. J & J Alarm Systems. 51 Pythi- 
an Avenue. Torrington. Connecticut 

06790 . 

BURGLAR-PROOF YOUR HOUSE!! 
Treasury. Intelligence Expert's Mod- 
ernized Home Security Manual" dem- 
onstrates economical do-it-yourself 
savings!! Guaranteed. FREE informa- 
tion. Sullivan House. Department 
28-S, 2402 South 222nd. Seattle 

98188. 



BIG PROFITS SELLING PROTEC- 
TION. BURGLAR ALARM WARNING 
STICKERS. $2.00 set of 12. Ridge- 
wood House. Department PS3. Box 5. 
Ridgewood. New York 11227. 



BURGLAR - Fire Alarm Equipment. 
FREE 62 Page Catalog i Limited Time. 
Regularly $1.00). K-TRONICS INDUS- 
TRIES. Box 391 -S. Fairfield, Connecti- 
cut 06430. 



SAV-A-LIFE Home Protector De- 
tects Smoke. Heat. Gas. Carbon Mon- 
oxide. Piercing Alarm. FM<NFPA74i 
Approved. $49.95 — Brochure 50c. 
No Cod's. Specialty Products. 1702 
Anderson. Wilson. North Carolina 
27893. 



18 CAMERAS & PHOTO 
SUPPLIES 



PHOTOGRAPHY for Pleasure or 
Profit. Learn at Home. Practical Basic 
Training. Long Established School. 
Free Booklet. American School of 
Photography. 555 E. Lange Street. 
Dept. 824-04. Mundelein. Illinois 

60060. A Home S tudy School. 

FREE! Free! Bargain Book — Cen- 
tral Camera Co., Dept. 491. 203 S. 
Wabash, Chicago. Illinois 60604. 



19 MOTION PICTURES 

UNUSUAL movie supplies. Free cir- 
cular. Esoh, 47th Holly, Kansas City. 

Missouri 64112. 

FREE! 64-page catalog. 8-16mm 
film, supplies, processing equipment. 
Superior. 442-448 N. Wells. Chicago. 
Illinois 60610. 

175-FT. 8MM CLASSIC FILM 
SAMPLER . . . only $1.99. Highlights 
rrom comedy, adventure and history 
from the heyday of the siients! See 
Chaplin, Laurel & Hardy. Fairbanks, 
Keystone Kops, Gish. Pickford. Chan- 
ey. the first Indianapolis 500 and 
more. Order today . . . specifly Stan- 
dard or Super 8, Free catalog. Black- 
hawk Films, 691 Eastin-Phelan Bldg.. 
Davenport, Iowa 52808. 

16MM FAMOUS Classics. Illustrat- 
ed catalog 25c. Manbeck Pictures. 
362 1-S Wakonda Drive. Des Moines. 

Iowa 50321. 

1 6MM SOUND Features. Shorts, 
New. U>*ed for sale. Free catalog. Na- 
tional Cinema. 333 W. 57th Street. 

New York, New York 10019. 

8MM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest Prices! 
Free Catalog! Cinema Eight. Box PS. 

Chester, Connecticut 06412. 

16mm. 8mm SILENT & Sound 
Classics. Free Catalog. Niles. 1019-PS 
South Michigan, South Bend. Indiana 

46618. 

FREE Catalogues. 5.000. 8-16MM 
Films. International-S Films. Green- 
vale. New York 11548. 



19A COLOR SLIDES 

35MM COLOR SLIDE SAMPLER. 
. . . 20 fascinating 2" x 2" . . . 
only $1. Free catalog. Hundreds of 
sets . . . travel, circus, wildlife, flow- 
ers. railroad, war, etc. Order now. 
Hlackhawk Films. 692 Eastin-Phelan 
Bldg,, Davenport. Iowa 52808. 

35MM COLOR Slides. 10.671 - In- 
dividually Sold. Described Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide, Dept. 16-93. Los Angeles. Cali- 
fornia 9J3025 : 

TYPE Your Own Slides! Sizes 3V«X 
4 $2 per 50 and 2x2 $2.50 per 100. 
Radio Mat Slide Company. 444 North 
Peninsula Drive. Daytona Beach. Flor- 
ida 32018. 



ASTRONOMY — Space — Under- 
water Slides Catalog 25c. fmRE. Box 
608. Dana Point. California 92629. 

20 PHOTO FINISHING. 
PHOTOCOPIES. ETC. 

CAMERA FANS! Expert photofln- 
ishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free "Foto-Fan" stamps you 
quickly redeem for valuable Photo 
Supplies. 8MM Kodachrome $1.29: 
8 Exp. Kodacolor $1.79; 35MM Koda- 
chrome. 20 Slides $1.39: 8 Exp. 

Black. White 69c. Satisfaction guar- 
anteed. Send exposed film or request 
free mailers, complete Price List and 
Gift Catalog. Direct Mail Photo, Box 
8352-PS, Pittsburgh. Pa. 15218. 

21 HOBBIES & 
COLLECTIONS 

FREE Pricelist. Worldwide Sea- 
shells, Box 13288, Tampa. Fla. 33611. 
Book $2. 

MILITARY Miniatures for War Gam- 
ers. plu- 100 museum pieces for seri- 
ous collectors. Catalog 50c. Bussler. 
Box 107-E. Wollaston, Massachusetts 

02170. 

FOSSILIZED SHARKS TEETH! As- 
sorted 2-50c. 6-$1.00. Mr. Schrum. 
1 1 1 Overbrook Drive. Goldsboro. 
North Carolina 27530. 



LIONEL Trains Discount Prices. 
Send $1.00 1973 Catalog. Refundable. 
Railroad. 691. Endicott, New York 
13760. 



23 MINERALS & 
PRECIOUS STONES 

GOLD 10 Small nuggets panned 
from Oregon Streams $1.00. Robert 
Brandt . Sweethome, Oregon 97386. 

FREE Information!! Receive Inter- 
esting. Valuable Minerals Monthly! 
Write today! Mineral of Month Club. 
Box 487P4, Yucaipa, California 
92399. 






PANNING. MINING. TREASURE. 
Catalog Free. Mining, Box 64-PS, 
Nampa. Idaho 83651. 

23 A JEWELRY 



GET Free catalog no serious rock- 
hound. gem cutter, jewelry maker, 
hobbyist or craftsman can be without. 
Full of bargains, exclusive items, low 
prices from largest suppliers and au- 
thorities in the field. Free new cata- 
log just off the press, yours for the 
asking. Write: Grieger's Inc.. 900 
South Arroyo Pkwy.. Pasadena. Cali- 
f ornia 91109. 



WANT a Really Different Ring? 
$1.00 Each. State Ring Size. Koam. 
7215 Pellet, Downey. California 
90241. 



25 FORMULAS. PLANS. 
ETC. 



ANY Formula $5.00. Catalog — 
Manufacturing Treatise 25c. H. Belfort. 

19 2 N. Clark, Chicago G060L. 

MAKE 25 lbs. soap lor 70c. In- 
structions $2.00. Fuller, 228 Lemmon. 
Sumter. South Carolina 29150. 



26 SCIENCE & 
CHEMISTRY 



FIBRE OP-KITS. Using the -‘magi- 
cal optical fibers" that transmit light 
energy. FREE CATALOG. Scientific De- 
vices 165 Del Carmine Street, Wake- 
field, Massachusetts 01880. 

LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton, Atlantic 

City, New Jeisey 08401. 

CHEMISTRY and biology supplies, 
catalog 35c. Boulevard Laboratories. 
3114 East 83rd Street, Chicago, 111. 
60617. 



CHEMICALS. Apparatus, Biological- 
Scientific Supplies. Catalogue. 50c. 
Hagenow Laboratories, Manitowoc, 

Wis consin 54220. 

BRAINWAVE feedback. Professional 
biofeeduack instruments: Electroen- 

cephalophone, Electromyometer. J&J, 
8102S, Bainbridge. Wash. 98110. 

OOZING, CRAWLING BLOB 
FEELS. Acts Alive! Liquid-Solid 
Sealed in Rubber; clean, safe. fun. $2 
ppd. WACKYSACK®, Dept. PS1. 23 
N. Chelsea, Atlantic City, New Jersey 
08401. 

HUNDREDS of Weird Little Known 
Formulas, Laboratory Experiments. 
Supplies, Information. Make Synthetic 
Gold, Emeralds; Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Office Box 158- 

8, S taten Island, New York 10309. 

CHEMICALS. Laboratory Appara- 
tus, Culture Media, Mineral and Fos- 
sil Kits. Plastic Embedding Kits. Cat- 
alog 75c. Dept. D-30, Merrell Scien- 
tific, Inc., 340 Lyell Avenue Roches- 
ter, New York 14606. 

MIRACLE DEW Stops Fine Leaks 
in Refrigerators. Pinpoints Larger 
Leaks. $4.95. 12133 Topalane, Santa 

Paula, California 93060. 

CHEMICALS. Labware, Kits. Min- 
erals. Catalog 50c. K/N Chemical Sup- 
ply Co., Box 748, San Lernardino, 
California 92402. 



INSIDE-OUT Bubbles. Other Fasci- 
nating discoveries, 50c. Trillium Enter- 
prises. 31 Cor-Dale Court, Lafayette. 

Indiana 47905. 

LABORATORY Supplies At Dis- 
counted Prices! Catalogue - 50c. Starr 
Scientific, Manitowoc, Wisconsin 

54220. 

+ - X CALCULATOR OWNERS: 
Compute SQUARE ROOTS. Trigono- 
metric Functions, logarithms, exponen- 
tials, and more! Quickly, accurately, 
easily! Manual $2.00. Send today - 
Unconditional money-back guarantee! 
Mallmann Optics and Electronics, Dept. 
9, 836 South 113, West Allis, Wiscon- 
sin 53214. 



LASER TUBE, HE-NE $14.00 

LASER FLASHTUBE 9.00 

TOY LASER TULE 5.00 

FIVE LASER PLANS . 4.00 



(PISTOL, Rifle, He-Ne, Ruby). Cat- 
alog $1.00 (Refundable). Plasma Sys- 
tems. Box 3261, PS973, San Jose. 
California 95116, 



COMPLETE Catalog. 35c. Bargain 
List. Laboratory Sales. Box 161-B, 
Brighton. Massachusetts 02135. 



27 PLASTICS 

FREE LITERATURE for sculptors 
showing how to make molds, cast 
plastics. Adhesive Products Corpora- 
tion. 1660 Boone Avenue. Bronx. New 
York 10460. 



LARGEST Handicrafts and Candle- 
crafts Catalogue $1.00 < Refundable i . 
R.P.H. Manufacturing. 24P9 Winter. 

Stamford. Connecticut 06905. 

CASTOLITE pours like water, hard- 
ens iike glass witnout heat. Crystal 
clear, colors. Embed natural flowers, 
seashells. mementoes. Anything. Make 
fine gifts. Form flexible molds over any 
pattern, size. Reproduce your own de- 
signs in plastics, candle'vax. metal, 
plaster, cement. Profitable. Illustrated 
Manual and Catalog Only $1.00. CAS- 
TOLITE. Dept. 73K/PS, Woodstock, 
Illinois 60098. 



VINYL FOR LAMINATING. Free In- 
formation. Grace Products, Box 574. 
Marblehead, Massachusetts 01945. 

31 NURSERY SUPPLIES 



LEARN Landscaping and Gardening. 
Start a prolitable business. Free infor- 
mation. Lifetime Career Schools. Dept. 
A-378. 2251 Barry Avenue, Los An- 

geles, California 90064. 

GINSENG Bringing $30 pound. Have 
seeds, roots. Goldenseal. Full Informa- 
tion, G. Collins. Viola. Iowa 52350. 

INSECT (meat) eating plants, 42 
kinds. Illustrated brochure 25 cents. 
Peter Pauls Nurseries, Mud Road. Can- 
adaigua. New York 14424. 

32 REAL ESTATE 



RECREATIONAL LAND — Invest 
now for your present and future en- 
joyment in recreation. Hunt — fish 

— hike — camp, or just sit back and 

enjoy the peace and quiet. Do it all 
on your own land, in beautiful Coeur 
d’Alene Country of North Idaho. Low 
down and excellent terms. For free in- 
formation write: Gilvan Land Co.. 

Dept. P, P.O. Box 995, Coeur d’Alene, 
Idaho 83814. 

CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still avail- 
able — $20.00 plus $6.50 Taxes year- 
ly. Maps, pictures. $2.00 (Refunda- 
ble). Information Bureau, Norval 3, 
Ont ario, Canada. 

FREE Catalog! PHOTOS! Coast to 
coast farms, business, retirement. All 
types, sizes, prices. SAFE BUY Real 
Estate. Box 589-PS, Little Rock, Ar- 
kansas 72203. 

CANADIAN Vacation Lands; Full 
price $385.00. 40 acres. $10 month. 
Suitable cottage sites, hunting, fish- 
ing, investment. Free information. 
Land Corporation, 3768-D, Bathurst, 
Downsview, Ontario , Canada. 

SURPLUS Forest, Mountain, Des- 
ert, Waterfront land. Neglected Es- 
tates Farms, Groves, Cabins. Through- 
out United States, Canada, Mexico. 
Low prices. Easy terms. Free list. Box 
6272, Dept. 26, Santa Ana, California 
9270 6. 

CANADIAN Land. Full Price $285.- 
00. $10.00 Down. $10.00 Month. 

Ideal Vacation, Hunting. Fishing. Free 
Information. Vacation Acres. 7771-B 
Bernard. LaSalle 660. Can ada. 

$1 ACRE — Canadian Border — hun- 
dreds campsites, islands, farmlands, 
directly from tax authorities. (Non- 
profit) Lists, photographs mailed. 
Register, Room 11. 110 Church 

Street, Toront o 1, Canada. 

$1.00 ACRE! USA and Canada. 
Lists, Photographs mailed. Govern- 
ment Lands. 220 Delaware Avenue. 

Buffalo, New York 14202. 

CANADIAN LAND FROM $2 5 /ACRE! 

CHOICE properties across Canada. 
Low monthly payments. Ideal for 
farming, cottages, hunting, fishing, in- 
vestment. Free catalogue. Canadian 
Estate Land. Dept. PSC-9. 286 Law- 
rence Avenue West, Toronto, On- 
tario M5M 1B3. 

HOW TO BUILD YOUR OWN GET- 
AWAY CABIN ON PRIMITIVE LAND. 
First, select the proper site — moun- 
tain slope, meadow, stream — because 
terrain will determine the type of 
building. Buy the land first. The cabin 
plans can wait. The land won’t. Amer- 
ica’s vanishing wilderness is definitely 
vanishing. So act now, while we still 
have primitive acreage in Montana. 
Idaho and Eastern Washington. Five to 
forty acre tracts. As little as $2000. 
Low down payment. Terms available. 
Guaranteed road access, warranty 
deed and title insurance. Growing tim- 
ber on every tract. Some view and 
stream sites. Camp on it before you 
build. See for yourself how great this 
wild country still is. But it's selling 
fast. So enjoy it now, hold for retire- 
ment or investment. Write for free 
lists of sites, maps and complete infor- 
mation. Reforestation, Inc., Dept. C- 
30, P. O. Box 14006 Opportunity Sta- 
tion. Spokane. Washington 99214. 

FREE CATALOG! Giant Fall-Holi- 
days edition of country property! Over 
5,200 New properties described, pic- 
tured - Land. Farms. Homes Businesses 

- Recreation, Retirement. Selected 

Best Thruout the U.S.! 73 Years’ ser- 
vice - 670 Offices. 41 states Coast to 
Coast. Mailed FREE from the World's 
Largest! STROUT REALTY. Inc., 60- 
BT East 42nd Street, New York. New 
York 10017; 7-BT South Dearborn. 
Chicago, Illinois 60603: 150-BT North 
Santa Anita, Arcadia. California 
91006. 

GOVERNMENT Lands . . . Low 
as $7.50 Acre! Vacationing . . . Farm- 
ing . . . Investment! Exclusive -'Gov- 
ernment Land Buyer’s Guide" . . . 
plus "Land Opportunity Review" list- 
ing lands throughout U.S. Send $1.00. 
Surplus Lands. Box 6588FI, Washing- 
ton, D. C. 20009. 

FREE . . . NEW . . . BIG . . . FALL 
Catalog. Hundreds of Top Real Estate 
values Coast to Coast! UNITED FARM 
AGENCY. 612-PS West 47th Street. 
Kansas City. Missouri 64112. 

ASTRONOMY For Students, Hob- 
byists. Sample copy magazine 50c. 
Sky and Telescope. 49 Bay State Road, 
Cambridge. Massachusetts 02138. 



BOILING Spring Lakes — America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesltes only 
$900 cash price. Ten year terms avail- 
able. Money-Back Inspection guaran- 
tee. Carolina coast, multi-million dol- 
lar, 14,000 acre development, 50 fresh 
water lakes, private ocean beach, golf 
course, motel, and country club. Free 
literature. Dept. 2-M. Boiling Spring 
Lakes, North Carolina 28461. (Regis- 
tered under Federal Land Sales act 
but not offered to residents of states 
requiring separate registration. ) 



AVOID MAJOR MISTAKE. Expert 
Reveals "How to Avoid Ten Biggest 
Home-Buying Traps," now paperback. 
Money-back Guarantee. Only $2.95 
plus 35c handling. All About Houses. 
PS9. Piermont. New York 10968. 

33 SPORTING GOODS. 
FISHING TACKLE. ETC. 



FISHERMAN’S Dream Book — 
Free, 170 page catalog Just loaded 
with Hard-To-Find Fishing Tackle 
Specialties and Do-It-Yourself Good- 
ies. Our 28th year. Netcraft Inc., Box 

551 OPS, Toledo. Ohio 43613. 

FREE Catalog. Fishing Tackle. 
Archery Hunting and Camping Equip- 
ment. Lowest Prices. Cabela’s. Inc., 
Dept . R-8, Sidney. Nebraska 69162. 

ILLUSTRATED Catalog; Rods. Reels, 
Lines, Lures, Molds. Fish Locators. 
Orchard Trading, Box 24 IPS. Hast- 
ings, Michigan 49058. 



IMPROVE PUTTING - Portable Var- 
iable-Slope Practice Green Plans - 
$2.00. Ashley & Talbert. Inc., 814 
North Hollywood Way. Burbank. Cali- 
fornla 91505. 




NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durabil- 
ity. Only 2%" when closed. $1.75 
plus 25c post. & hdlg. 

WESTBURY SALES CO., Depf. K-29-PS 

P.O. Box 434, Wsribury, N.Y. 11S90 



36 HOUSEHOLD PETS 



LOOKING for a Special Puppy - 
Send $2.00 for catalog with prices 
and information on more than 100 
breeds. Hoppe’s Kennels, Rt. 21. 
Hill City. Kansas 67642. 



38 BIRDS & ANIMALS 



AMAZING Profits!! $10,000 Yearly 
Raising Rabbits for Wool and Breed- 
ing. Details 25c coin. American An- 
gora. Malta 1, Montana 59538 . 

TOPLESS INCOME RAISING muta- 
tion chinchillas. 25c; bulletin $1.00. 
Chinchilla. 11PS4, Port Richey, Flori- 
da 33568. 



$500-51 ,000 MONTH Plan raising 
Rabbits for us. Free Details. White’s 
Rabbitrv. PS. Mt. Vernon. Ohio 43050. 

39 EARTHWORMS. 
CRICKETS. FROGS 



FREE Literature — We Teach You 
To Raise, Sell Fishworms, Crickets, 
12 -inch African Worms. Carter 
Far m-12, Plains, Georgia 31780. 

EARN Money raising fishworms for 
us! Exciting details free! Oakhaven- 
121, Cedar Hill, Texas 75104. 



40 HUNTING & FISHING 
INFORMATION 



FREE Catalog Low direct prices. 
Fishing. Hunting. Archery Reloading, 
Clothing. Camping Foods. Herter’s 
Inc., Dept. C62, Waseca. Minnesota 
56093. 



FISH FRYER 



Complete 
Only 

$ 35 95 

-|- Freight 

Valve, Hose, Regulator, Propane Tank. 
(Louisiana Residents add Sales Tax.) Send 
Check or Maney Order tor 




MURRITE, Inc. 

311 Holiday Blvd. 
Pineville, Louisiana 71360 



42 FIELD GLASSES . 
TELESCOPES. 
MICROSCOPES 



FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road. Lyn- 

brook. New York 11563. 

TELESCOPES ( reflectors i complete 
kits. Other accessories, request free 
literature. Criterion Manufacturing, 
Dept. PS45, Hartford. Connecticut 
06101. 



43 GOVERNMENT 
SURPLUS 



JEEPS From — $52.50. Typewrit- 
ers From — $4.15. Cars From $31.50. 
Walkie-Talkies, Motorcycles. Air- 
planes, Boats. Typical "As It" Bid 
Bargains From Uncle Sam. Tremendous 
Variety. Exciting Free List. Write: En- 
terprises. Box 402-72, Jamaica, New 

York 11430. 

GOVERNMENT Surplus. Complete 
Nationwide brochure, $1.00. Hilco 
AUCTIONEERS, Box 87 2 -S, Anoka, 

Minnesot a 5 5303. 

MANUALS for Gov't. Surplus Ra- 
dios, Test Sets, Scopes. List 50c. 
BOOKS, 7218 Roanne Drive. Wash- 
ington, D. C. 20021. 



100,000 BARGAINS from Uncle 
Sam — Nationwide Directory shows 
how to buy - $1. Naols, Box 3021, 

Noroton, Connecticut 06820. 

GOVERNMENT SURPLUS. How and 
Where to buy in your area. Send $1.00. 
SURPLUS INFORMATION, 30177PS 
HEADQUARTERS BUILDING, Wash- 

ington, D. C. 20014. 

1973 SURPLUS Army, Navy store 
52 page illustrated catalog. Send 50c. 
Ruvel, 3037 N. Clark. Dept. 9M. Chi- 
cago. Illinois 60614. 

"U.S. GOVERNMENT SURPLUS Di- 
rectory”. How, Where to buy 100.000 
items ( including Jeeps ) . . . Low as 
2c on Dollar! Most Complete Informa- 
tion Available . . . $1.00. SURPLUS 
DISPOSAL, Box 6586FI, WASHING- 

TON, D. C. 20009. 

JEEPS $52.40. Airplanes $75.01. 
Typewriters $6.70. Boats $7.50. Di- 
rect From Government. Directory and 
Surplus Catalog $1.00 (Refundable). 
Midwest Surplus. Box 40 IPS, Dayton, 
Ohio 45401. 

45 BODY-BUILDING, 
SELF-DEFENSE COURSES 



POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding, Dearborn. Michi- 

gan 48121. 

“GIANT Arms.” Dr. Young. Revolu- 
tionary Discovery. Inquire. Gaucho. 

Box 1 769-A6, Chicago 60690. 

ARMS, 1 8-20 Inches in 90 days or 
complete refund! Miraculous Revela- 
tionii $3. Phenoministics, Box 281, 

Gresham. Oregon 97030. 

KARATE, Judo, Kendo, Kung-foo, 
Aikido, books, Tatami 1973 catalog 
45c Judo America, B200-1090 San- 
some SanKrancisco9411J. 



FREE Self-Defense Informative Lit- 
erature. Men. Women. Teenagers. Il- 
lustrated Judo. Karate, Kungfu Books. 
Jorgensen. Box 70482-5973. Seattle. 

Washington 98117. 

KUNGFU, illustrated instructions. 
$2.00 complete. DJM, 7833 Coles. Chi- 
cago, Illinois 60649. 

46 PROFITABLE 
OCCUPA TIONS 



FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Car- 
t er F ar m-10, Plains. Georgia 31780, 
FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton. 

Dallas. Texas 75201. 

HOW to make Money Writing Short 
Paragraphs. Information Free on 
"Home Studies in Writing”. Barrett. 
Dept. C-86-A2, 6216 N. Clark, Chi- 

cago 60660. 

PICTURE Framing — Profitable full 
or spare-time business. Easy to learn 
with handbook-course. "Guide To 
Picture Frame Profits.” $1.50 Guaran- 
teed Free framing-supplies catalog in- 
cluded. Japs, 126-LM Seventh North, 

Hopkins. Minnesota 55343. 

SCISSORS. $36.00 M.O. Master 
Grinder Reveals Sharpening Secrets. 
Ralston, Suite 204, 625 Iolani, Hono- 
lulu, Hawaii 96813. 



47 BOOKS & 

MAGAZINES 



"CABINETMAKING Made Easy” — 
"Making Formica Brand Laminate 
Counter Tops”. Two excellent guides 
let you build kitchen cabinets and 
"tops” like professionals. Extraordi- 
nary guides bring master craftsmen’s 
short-cut methods. Satisfaction guar- 
anteed. Write: Japs. 126-L Seventh 
Nor th , Hopkins, Minnesota 55343. 

FREE Lists! Hundreds Interesting 
Inexpensive Books. Fleischer. 129 Wal- 
nut St., Everett. Massachusetts 02149. 




BOOK SALE! For the entire family 
20c to 50c. Free brochure. Winchester 
Enterprises, 2 807 PS Hargrave Street. 
Philadelphia, Pen nsylvania 19136. 

LOGIC NEWSLETTER 
DESIGN And Construction. Sample 
Copy $1.00. Logic Newsletter. POB 
252, Waldwick, New Jersey 07463. 

LATEST Catalog of Military, Sur- 
vival, Books/ Manuals 25c. Hillcrest 
Publications (L-18), McDonald, Ohio 

44437. 

SCIENCE Books. Free catalog. Sun- 
mount Books, Box 145W, Willowdale. 
Ontario. Canada, 

FIX LAWN MOWERS 



HANDBOOK Of 




FOR FUN & PROFIT! 
A schedule for preven- 
tive maintenance and 
procedures for routine 
maintenance are explain- 
ed in detail. Step by 
step instructions for 
trouble shooting, engine 
repair, balancing and 
sharpening blades, etc., 
are clearly explained 
Over 125 Illustra- 
tions. Sharp, clear and 
concise exploded drawings are extensively 
used. Brand names are identified so replace- 
ment parts can be readily obtained. The book 
should sove over $50 on the purchase of a 
lawn mower and $25 a year on repairs. The 
author, F. Peterson, tells you how to purchase, 
use and repair your lawn mower and compares 
reel, rotary and rider type lawn mowers. Rush 
Only $6.95 -+- 500 handling. 10-Day money 
back guarantee. HANDBOOK OF LAWN 
MOWER REPAIR. 

EMERSON BOOKS, INC., DEPT 944X 
Buchanan, Haw York 10511 

LAZY? Hate Your Job? Retired? 
Read Rat Race Dropouts’ Newsletter 
— Build New Life Style. Sample $1. 
Tropic House. Box 57698, Webster. 
Texas 77598. 



CLOCK and Watch Repairing Books. 
Tools. Materials. Free catalog. North 
American. Box 77BJA. Fox River 

Grove. Illinois 60021. 

SCIENTIFIC paperbacks. 96 pp. free 
catalogue. Bookseller. Box 83 -Q. Irv- 
ington. New Yo rk 1 0533. 

FREE Lists! Interesting, Inexpensive 
Books. Ambassador, Wilson Lane. Nab- 

nasset. Massachusetts 01861. 

AMAZING Book Values! Handicrafts. 
Sports, Hobbies. Free Catalog. Ross. 
Box 25911, Brooklyn, New York 

11218. 

FORTUNE Telling with Cards. Com- 
plete Book $2.00. Hall Publications. 
Box 863. Bowling Green. Florida 
33834. 




FIX CLOCKS, WATCHES 

FOR FUN &. PROFIT! Fascinating 
new Handbook by master craftsman 
H. Harris gives you the knowl- 
edge skilled watchmakers 
learn. 

OVER 200 ILLUSTRA- 
TI0NS show bow to 
install hands, dials, 
.crystals, mainsprings, 
stems — rehouse old 
movements in modern 
cases — c lean time- 
pieces. etc. I N - 

8TRUCTI0NS COVER every popular watch 
and clock, chimes, grandfathers, cuckoo, 
everyday alarm and electric clocks. Handbook 
tells you where to buy parts . . . where to 
send "overflow” work for repairs at whole- 
sale prices as business expands I 
Friends gladly pay $5 to $50 for restoring 
cherished timepieces. Try the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Rush 
only $4.95 plus 300 handling, on 10-day 
moneyback guarantee. EMERSON BOOKS. 
Inc. Dept. 943-X. Reynolds Lane. Buchanan. 
New York I05H. 

48 TOYS & GAMES 

KITES! Quality Action Styles! Bro- 
chure 10c. Hutchinson. PS9, 83 Tre- 

mont, Bar re, Vermont 05641. 

FREE Catalog: Boats - Indoor - Out- 
door Christmas Gifts. Write: MMCO. 
Box 7415, Little Rock, Arkansas 
72207 

49 JOKES & NOVELTIES 



FREE! World's Leading Catalog. 
1600 Novelties, Jokes. Tricks. Knives. 
Science, Sports. Jewelry. Psychedelia. 
Johnson-Smith. C-ll. Mt. Clemens, 
Michigan 48043. 

50 MAGIC TRICKS . 
PUZZLES. ETC. 



BE a Magician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic. Inc.. 
5080 Lincoln, Chicago. Illinois 60625. 

WORLD’S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10 c. Top Hat, Evans ton. 111. 60202. 

COMPLETELY - illustrated 84 page 
Catalogs, 25c. Manhattan Magic. Box 

334-S, N.Y.C, 10011. 

MAGIC! Great hobby. Start with 
Genii Magazine. Monthly. Dealers, 
tricks, news. 2 Sample Copies $1.00. 
Genii. P.O. Box 36068S, Los Angeles, 
California 90036. 



1000 WAYS to have fun!! Giant 
Houdini Magic catalog 25c. House of 
1000 Mysteries, P.O. Box 5007-PS. 

Ft. Lauderdale. Florida 33311. 

TWO! Different Magic Catalogs. 25c. 
Miam i Magic, Box 1047, Miami 33133. 

MAGIC! Amaze, mystify, entertain! 
Hundreds of newest tricks for pocket, 
parlor, stage. Complete catalog only 
25c. Jeffries Magicland. Dept. 12, Dal- 

las, Texas 75201, 

CATALOG 10c. Magic, Tricks. Nov- 
elties. Plus Free Trick. Sun Magic, 
Oakhllls, Willis ton, Vermont 05495. 

WOW! Largest selection - newest, 
best, tricks, jokes. Giant 120 page 
catalog 25c. Abracadabra-SP, Colonia. 

New Jersey 07-067. 

LEARN VENTRILOQUISM! GUAR- 
ANTEED. Dummies, Courses. Catalog 
25c. Ventriloquism School, 3746 West 
63rd Street, Chicago. Illinois 60629. 

LARGE MAGIC CATALOG. PLUS 
FREE TRICK — 25c. KENIN, INC.. 
1834-A N.E. 163 STREET. NORTH 
MIAMI BEACH, FLORIDA 33162. 

FREE Trick and Magic Catalogue 
35c. Magic House, 531-B 78th Street. 
Brooklyn. New York 11236. 

51 COINS & CURRENCY 



UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00 — 
$60.00. Send $4.00. Coin Surprises, 
P.O. Box 532, Dearborn, Michigan 

48121. 

FREE Lasts of Thousands of Stamps 
and Coins. No Approvals. Bryson, 612- 

P White, Toledo. Ohio 43605. 

1909 VDS’s! RARE Lincoln Cents. 
$3.95. 3 for $10.00. Coins West, 21 
Central, Campbell 2, California 95008. 

22 "S’' LINCOLNS including 1955S. 
$1.75. 24 1909-1939, $1.75, 10 "S” 
Jeffersons. $1.75. All different. All 
three $4.95. HARRIS. Box 2308G. 

Santa Cruz. California 95060. 

CENTS 33 Different 1889-1949 
$2.00. Catalog 25c. Edel's, Carlyle. 

Illlnoia 62231. 

REPLICA $1000 Banknote with 
Early Americana list 25c. Christopher. 
Box 244P, Fi shkil l, New York 12524. 

BEAUTIFUL Brilliant Uncirculated 
Silver Dollars — 1878 to 1904. Our 
Date Selection $8.49: Six Different 
Dates $48.49. Super-Bargain Lists 
50c. Bebee’s, Incorp.. Omaha, Nebras- 

ka 68111. 

$1000.00 BANKNOTE 25c with 
comprehensive U.S. coin and supply 
catalog. Schultheis, Box 2151B, New 
Hyde Park, New York 11040. 

SEND only $1.00 for Coin Collect- 
ing Outfit. Contains 25 new coins 
from 25 countries. Plus magnifier, 
wooden nickel. "How To Collect 
Coins” booklet, special coin enve- 
lopes. foreign banknote and big cat- 
alog of coins, paper money, collectors 
supplies. Littleton Coins. Dept. GH-2. 
Littleton, Ne w Hampshire 03561. 

50 DIFFERENT Foreign Coins. 
$3.00. Hoffman, Box 98-S, Clarence. 

New York 14031. 

BUFFALOES 1929S, 1930S, 1934D. 
1937S. All 4 $1.20. Free Catalogue. 
Rongo, 1265 8i Street. Brooklyn, New 

York 11228. 

1964 SILVER Proof Set. $6.75. 
Free Catalog. Village Coin Shop. Dept. 
C, Plaistow, New Hampshire 03865, 
HOW to Build a Coin Collection. 
Values, selection . . . investment, 
photos. $2.00. Pasztor. Box 202, Wor- 

cester, Massachusetts 01601. 

15 COINS from 15 COUNTRIES. 
$3.00. WILLIAM GETTS. 4 QUAR- 
ROPAS Street, WHITE PLAINS. NEW 

YORK 10601. 

CHOICE Uncirculated Replicas of 
Rare California Gold Pieces. 3 Different 
$1.00. 7 Seas. Box 8491. Richmond, 

Virginia 23226. 

$1.00! FIFTEEN Different Wheat- 
back Lincolns. Goan. Box 822, La 

Mesa, California 92041. 

JEFFERSONS - 39S. 49S. 51S. All 
3 for $1.25. CCI, 544 Arlington Road. 
Cedarhurst. New York 11516. 

52 STAMP COLLECTING 



FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A, Box 

6000, San Francisc o 94101. 

ONE Cent a Stamp - Write for 
jumbo books of foreign stamps mount- 
ed in Scott order at lc each stamp. 
Bullot Philatelies, 6815 Bay Parkway. 

Brooklyn , N ew York 11204. 

50 YEARS Old, fifteen different 
United States, over fifty years old — 
10c with approvals. Jaxon, Box 145. 

Brooklyn. New York 11230. 

ABSOLUTELY Free United States 
Mint Souvenir Sheet When Request- 
ing United States Approvals. K&B. 
Box 70. Brooklyn, New York 11223. 

225 STAMPS FOR ONLY 10c! Air- 
mails. Pictorials: stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel 
service anytime. MYSTIC STAMP 
CO., Camden 55. New York 13316. 

STAMP Packet Price List plus ‘Wa- 
termark Accessory* details. Linhil, 
Ormiston. Saskatchewan, Canada SOH 
3HO. 



STOCK Reduction Sale. Send $1 for 
$2 Value; $2 for $5 Value. Galleries. 
Box 35291, Lot Angeles 90035. 

80 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Nations, Only 25c. Approvals included. 
Willett Co., Box 338-Y, Yorktown 

Heights. New York 10598. 

GET Scarce Kennedy Memorial. Red 
China, Vietnam stamps plus new coun- 
tries. topicals, commemoratives. many 
more! Valuable collection of 100 dif- 
ferent stamps from the world over. 
Colorful new and old issues - wild ani- 
mals famous people, far places, oth- 
ers! Also stamp selections to examine. 
Buy any or none, return balance. Can- 
cel service anytime. Rush 10c today. 
Garcelon Company, 8PSA, Calais. 
Maine 04619. 



FABULOUS Collection! 107 Differ- 
ent Stamps from all seven continents. 
Get QEII Silver Wedding < bound to be 
a classic), giant Mongol horseman, 
many other new, old issues from Asia, 
Africa. Europe. North, South America. 
Australia. Antarctica. Also stamp se- 
lections to examine. Buy any or none, 
return balance. Cancel service any- 
time. Send 10c now. Williams Com- 
pany, PS87, St. Stephen. N.B., Can- 
ada. 



“AFRICA." 25 beauties. 15c. Ap- 
provals. Gorliz, Box 28765CS, Mem- 

phia, Tennessee 38128. 

FREE "Space”, with packet ap- 
provals. Sunset Stamps. Box 69930, 

Lot Angeles, California 90069. 

BEAUTIFUL United Nation Set to 
Commemorate International Coffee 
Agreement of 1962. Just 15c with ap- 
provals. Green Mountain Stamp Com- 
pany, Box 235, Winooski. Vermont 

05404. 

50 U.S. COMMEMORATIVES 25c. 
Fine used U.S. Approvals Accompany. 
CRAIG STAMPS 

Box 42 5P. Beilmore. New York 11710. 

VATICAN City Christmas Set. 
(1967) 40c. Approvals. Barricks. Box 
7154, Detroit. Michigan 48202. 

U.S. PLATE Block Price List. 
Stamps. 5000 Miami, St. Louis, Mis- 
souri 63139. 



ISRAEL Pictorials, Commems. ga- 
lore. 25 Different, Only 10c with low 
price U.S. and Foreign approvals. 
Kayco, P. O. Box 437. Flushing. New 

York 11367. Dept. S. 

AMAZING Value - Enormous World- 
wide Collection! Hundreds of Colorful 
Stamps - Airmails, Commemorative. 
Strange Countries, Nature’s Wonders. 
Catalog over $10.00, only 10c. Ap- 
provals, buy any or none, cancel any- 
time. Daniel Healy. Box 1164PS9, Ar- 
lington Heights. Illinois 60006. 

88 COUNTRIES — Only 10c! Worth 
$5.00 at catalog prices!! Incredible col- 
lection of genuine postage stamps from 
88 different countries — from Afghan- 
istan to Zambia. North to South Pole! 
British. French. Portuguese. Spanish 
Colonies. Old 19th Century. New Is- 
sues. Moon and Outer Space stamps, 
etc. All for only 10c! Also, other excit- 
ing stamps to examine free. Buy any 
or none, return balance, cancel service 
anytime. Plus Wonderful Free Catalog! 
H. E. Harris. Dept. SS-64. Boston. 

Massachus etts 02117 . 

3c PLATE Block 25c with compre- 
hensive U.S. stamp and supply cata- 
log. Schultheis, Box 2151B, New Hyde 

Park, New York 11040. 

GRAB Bag of over 100 unassorted 
stamps. Contains new issues, Asia. 
South Seas. Africa, Etc., plus copy 
of most wonderful Catalog of Stamp 
Offers in America. All for only 10c. 
Littleton Stamps. Dept. BB-2, Little- 

ton. New Hampshire 03561. 

STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flow- 
ers — Animals — Also old Canadian 
and U.S. Stamps. Plus complete il- 
lustrated Canadian Stamps Catalog. 
Send 10c for mailing. Gray Stamp 

Co„ Dept. B, Toronto, Canada. 

U.S. MINT Superior Quality. Re- 
quest Price List. Surprise Mint Gift. 
Please include 25c handling. Lilbro. 
Box A, Old Bethpage, New York 

11804. 

ABSOLUTELY FREE!!! 20 Giant - 
Multicolored Paintings with approv- 
als. Send NOW while supply lasts!!! 
Stamps. 13125-24 PFP Avenue. Sur- 

rey, British Columbia. Canada. 

FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro, Box A. Old Bethpage. N.Y. 
11804. 



FREE Mint Worldwide Packet. Ap- 
provals. Hildebrand. Box 5645, Red- 
wood City, Cali fornia 94063. 

FREE! 10 African Beauties! 30 Oth- 
ers! Approvals. Cambridge. Box 2311. 

He ath. Ohio 4 3055. 

1500 FOREIGN $2.00: 5000 $4.00; 
9000 $6.00. 1000 pre-1939 USA. 

Contains dues, revenues, commemora- 
tives. Dresidentials, high values, older 
issues, etc. $3.00: 5000 $12.00. 300 
pre-1940 USA commemoratives $2.00; 
700 $4.00. No approvals. Meyers. 
5321 Fleming, Richmond, California 

94804. 

PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164 — 52nd St., San 
Diego, California 92105. 



WOW! 110 All different Germany 
10c. Commemoratives. Airmails. High 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at any 
time. Jamestown Stamps, Dept. A93- 
PS, Jamestown. New York 14701. 

U.S. BARGAIN: 60 different 10c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, Maine 
04043. 



RUSSIA 25 pictorials 10c. Approv- 
als. J. Nutt. Box 357. Penn Yan 1, 
New York 14527. 



OLDER U.S. STAMPS. COVERS, on 
approval to adults only. Surprisingly 
good. Engle, Box 208S. Lowell. Michi- 
gan 49331. 



TIMELESS TREASURE. 22 Tempt- 
ing Triangles 10c. Approval Stamps. 
Box 1444-C, Kitchener, Ontario, Can- 
ada. 



PICK From Thousands. 2c. and Up. 
Stamp-A-Nanza, 1904-PA Broad, Sche- 
nectady, New York 12306. 

U.S. PLATE Blocks seven Different 
3c Commemoratives $1.00! Approvals. 
Gordon Davison, Hillsboro, New Hamp- 
shire 03244. 



• INVERTED Error” — Dag Ham- 
marskjold, 10c with approvals. Bel- 
mont Stamps, Washington, D.C. 
20015. 



USED Foreign Stamps on Approval 
lc and Up. James Vance, Box 341P, 

Marysville, Ohio 43040. 

FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 

cisco 9412 3. 

100 OLD U.S. Stamps between 
1861 and 1935 $1.00. Ed Roush, 423 
Shepard, Mansfield. Ohio 44907. 

SENSATIONAL Penny Approvals! 
Pictorials. Topicals. Etc! Write Today! 
Schmidt, 634-A, Richmond, California 

94808. 

200 WORLDWIDE Stamps 10c. Ap- 
provals. White, 6808-0 Chrysanthe- 
mum, Indianapolis, Indiana 46224. 

231 WORLDWIDE Stamps 10c! Ap- 
provals. Holland. 1227B Sixth, Red- 
lands. California 92373. 

FREE duplicate exchange — 2c ap- 
provals. Belden, Box 4175. Dearborn, 

Michigan 48126. 

FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E93PS, Jamestown. New York 14701. 

100 DIFFERENT Stamps, 10c. Ap- 
provals. Valley Stamp Company, Box 
17, Amherst, Wisconsin 54406. 

MINT British Commonwealth Pic- 
torials. Ten Different 10c with Bargain 
Approvals. Charles Locks. 5607 La 
Mirada. Los Angeles. California 90038. 

FIRST DAY COVER Mailing Service. 
Next Issue and Details FREE. Whelpley. 
7530 Robinrest-N, San Antonio. Texas 
78209. 



FREE LISTS! Discount Prices. U. S. 
Mint Singles - Plate Blocks. Scotco, 
_Box 8 55- P SM, Miami, Florida 33147. 

TEN Different Nudes: 20c. Ap- 

provals. Stamp Farm. 2S58, Oxford. 

Wisconsin 53952. 

FREE! To Approval Applicants, 55 
Different Including Space, Triangles. 
Others! L. Baird. PS-35, Box 8128, 

Portland, Oregon 97207. 

EXCHANGE. Send 100-200 different 
foreign with 35c. Receive different. 
John Patterson, Lancaster. New York 
14086. 



307 DIFFERENT Triangles, Sports, 
Topicals, Etc. Worth near $8. Only 
25c. Bargain approvals. Free catalog, 
$1. Coupon. Jayto Stamps, Dept. 177- 
W, East Syracuse New York 13057. 

54 RADIO. TELEVISION. 
HAM EQUIPMENT 



36c TUBES, Radio & TV! Free Color 
Catalog. Cornell. 4217S. University, 
San Diego. California 92105. 



GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Meshna, Nahant, Massachusetts 

01908. 

ELECTRONIC TV Antenna. Fantastic 
Miniature Antenna Plugs Into Wall 
Outlet . . . Turns Home's Wiring Sys- 
tem into Huge TV Antenna! Every 
Channel Sharp, Clear. Attaches in 
Seconds. Improves FM Radio Recep- 
tion. Guaranteed. $2.95 Postpaid. Rus- 
sell House. PS-9, Box 97, Fanwood, 
New Jersey 07023. 







FREE Bargain List. Electronic 
Parts. Sac, Box 276, South Glaston- 
bury, Connecticut 06073. 



55 ELECTRONICS , 

STEREO. HI-FI 



CANADIAN Electronics Surplus Cat- 
alog, 126 Pages. $1. Etco, Dept. PS. 
Box 741, Montreal. 

SLEEP - LEARNING KITS — end- 
less tapes, timers, complete outfits. 
Catalog free. SLR A, Box 24-SB, Olym- 

pla, Washington 98501. 

FREE CATALOG - Tremendous Elec- 
tronic Bargains. American, Box 
4188F, Mountain View. California 

94040. 

COLOR-Organs, Unique Cube Design. 
Portable! Kit $9.95. Wired, $14.95. 
MMP, Box 597. Geneva. Illinois 
60134. 



56 PHONOGRAPH 
RECORDS. TAPES 



FREE Catalogues, 2000 hard to find 
unusual records. Rose's, 128 Breck- 
inridge, Louisville. Ke ntuck y 40207. 

RADIO Programs. Stamp for Month- 
ly Flyer. STOP, Box 3402, Seminole. 
Florida 33542. 



OLD Radio Programs. Catalog $1.00 
(Refundable). Radio Vault. Box 9032- 

PS. Wyoming. Michigan 49509. 

vjLu 1E.-> — 45 RPM Original hits. 
Catalog 50c. C&S Record Sales, Box 
197, Wampsville, New York 13163. 

57 MUSICAL 

INSTRUMENTS 

ACCORDIONS And Amplifiers! New- 
Used. Cordovox, Excelsior-Top Makes! 
Save to 50 % . Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited. Dept. P, 
314 7 No rth Luna, Chicago 60641. 

LEARN Banjo- 5 -string Bluegrass. 
No music. Makes learning easy. Free 
details. Blaylock, Box 25-D, Marietta. 

Georgia 30060. 

30 % DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog. Free- 
port Music, 455C, Route 110, Mel- 

ville, N.Y. 11746. 

30% + DISCOUNTS. Name Brand 
Instruments. Free Catalog. Continental 
Music, P.O. Box 3001, Dept. A., Gar- 

den Ci ty. New York 11530. 

VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods — 
accessories. International Violin PS1. 
414 East Baltimore St.. Baltimore. 

Maryland 21202. 

WHOLESALE! Professional Guitars, 
PA Systems, Altec Speakers. 240W 
RMS Amplifiers. Free Catalog. Carvin, 
Escond ido, Cal ifornia 92026. 

SWISS Musical Boxes, Movements. 
Bell Music. P. O. Box 1. Bay Station. 

Brooklyn. Ne w York 11235. 

GUITAR. BANJO. Violin. Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center. Box 
15444, Tulsa, Oklah oma 74115, 
WHOLESALE. Musical Instruments. 
Accessories. Allied, 573 Route 17. 

Paramus , New Jersey 07652. 

ELECTRIFY Player Pianos. Pump 
Organs quickly, inexpensively with Lee 
Silent Suction units. Write Lee Music. 
525A Venezia Ave., Venice. California 

90291. 

GU1TARKIT. Save $$$$$. Quality. 
Complete. Catalog and Record $1. Lei- 
surekit. Box 2000, New Canaan. Con- 
necticut 06840. 



LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
ANTHONY CAPPELONI. 130 MELOY 
ROAD. WEST HAVEN. CONN, 06516, 
FREE-First Lesson. "Learn to Play 
Chords". Piano, Guitar. Davidsons. 
6727 PS Metcalf, Shawnee Mission. 
Kansas 66204. 

58 SONG WRITERS 



SONGWRITERS. Subscription three 
dollars. Song Request Magazine. 
Mount Morris. Michigan 48458. 

SONGPOEMS Urgently Needed Pos- 
sible Recording / Publishing. 50-50 
Agreement. Betty's Music Makers. 
222P 150th Avenue, Madiera Beach. 

Florida 33708. 

POEMS wanted for songs. Nashville 
Music Productions, Box 4000 1-M. 
Nash ville, Tenness e e 37204. _ 

RECORDS Made. Publishing Con- 
tract Guaranteed on accepted songs, 
poems, to Talent Searchers of Holly- 
wood, 6311V Yucca. Hollywood. Cali- 
fornia 90028. 

POEMS. Songs Wanted. Recording, 
Publishing Guaranteed. Royalties. Ra- 
dio-TV release. Broadway Music. Box 
1 1647-PS, Sarasota. Florida 33578. 

POEMS set to music. Songs record- 
ed. Send poems, songs. Crown Music. 
49-P West 32, New York 10001. 

SONGWRITERS! Poets! We need 
new song material for immediate pub- 
lishing, recording consideration! Ac- 
cepted songs recorded, published at 
our expense! Grand Recording. 1354- 
PS Hancock Street, Quincy, Massachu- 
setts 02169. 



SONGS, Poems Wanted! For publish- 
ing, recording at our expense! Talent. 
1 I -PS, Longwood Road, Quincy, Mass. 
02169. 



PUBLISHING Contract Guaranteed 
on selected songs and poems. Free 
evaluation. Hollywood Songwriters. 
6253 Hollywood. I117-P, Hollywood, 

California 90028. 

SONGS, Poems Needed. New Songs 
Recorded. Publishing Guaranteed. Mu- 
sically Yours, Box 597 PS. Laurel. 

Florida 33545. 

POEMS. Songs Wanted for Immedi- 
ate Recording - Publishing. Free Eval- 
uations. Three Rivers Music Center. 
258P - 107th Avenue. Treasure Is- 

land, Florida 33706. 

OPPORTUNITY! Poems needed. Free 
information. Successful Songs. RFD 
3. Brookfield, Connecticut 06804. 

60 BUSINESS 

OPPORTUNITIES 



PORTABLE Sandblaster $29.95. 
Distributor wanted. Free brochure. 
Inka. Box 66573C, Houston. Texas 

77006. 

MAIL Baby Catalogs Imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilan- 
ti. Michigan 48197. 



MAKE Magnetic Signs. Big Prof- 
its. Free Information. Universal, 
Lenora. Kansas 67645. 

EARN $60.00 Daily Manufactur- 
ing Concrete Fence Posts. Practical- 
ly no investment. Send Stamped- 
addressed envelope. American. Ex- 
celsior Springs, Missouri 64024. 

$100.00 WEEKLY spare room. Raise 
rodworms Odorless Soilless way. 
Charles Morgan, Box 116-C, Bushnell, 

Fla. 33513. 

$2,000.00 MONTHLY Selling Infor- 
mation by Mail. Ropchan, Box 5341S, 

Sherman Oaks, California 91413. 

START Your Own Correspondence 
School — United Career Schools, 
5820 Imperial, South Gate, California 

90280 . 

OPERATE Home Mailorder Business, 
complete setup details free. Bagwell’s. 
119-PS Oakhill Drive, Greenville, 

South Carolina 29611. 

STUFF Envelopes. Make 25c each. 
No addressing or Postage necessary. 
Details $1.00. Davan. Box 7T. Middle 
Is land, N ew York 11953. 



$70 TO $200 Weekly - Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
34741D, Los Angeles, California 

90034. 

RECEIVE $250.00 - Stuff 1000 En- 
velopes. Earn Immediately. Details 
25c. Saffar, Box 1956, Atlanta, Geor- 

gia 30301 . 

HOW To Make Money Addressing, 
Mailing Letters. Offer Details 10c. 
Lindbloom Sales, 3636 Peterson, Chi- 
cago 60659. 



RAPIDLY Growing Business needs 
more Capable Distributors. Details 
$1.00. Jade Enterprises, Box 298, 

Oshtemo, Michigan 49077. 

I MADE $2,000.00 Monthly by 
Mailorder . . . Evenings Only! You 
Can Too. Free Proof! Asbury, Box 

161 - C, Madison. Ohio 440 57. 

BIG Profits in becoming a sup- 
plier to major industry through elec- 
troplating small parts and metalizing 
non-metallics. Write for free particu- 
lars- Mason, Room MC-3-CK. 1512 
Jarvis, Chicago, Illinois 60626. 

328 FAST, easy ways to make mon- 
ey! Free! Rush name, address, zip. 
Ferry, 13263D, Ventura Blvd., Studio 
City, California 91604. 

$200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts. Free Details. Associates, Box 
136B, Holland, Michigan 49423. 

PIANO Tuning Learned Quickly at 
Home! Tremendous field! Musical 
knowledge unnecessary. GI approved. 
Information Free. Empire School, Box 
327, Miami J3145. 

INDEPENDENCE. FINANCIAL SUC- 
CESS. Learn profit making secrets of 
home operated mail order business. 
Small amount of capital needed. No 
experience necessary. Our guidance 
can make you rich. Free report. Tip- 
ton. Dept. PS9, Box 19507, Oklahoma 

City . OKlahoma 731 19. 

FREE Millionaire Book. 990 Suc- 
cessful. Little One-Man Businesses. 
Work Home! SBI-3, Kerrville, Texas 
78028. 

CLAIM ABANDONED SILVER — 
$20,000 secret revealed! Free informa- 
tion: Silverman 4A-12, Box 548, 

Woodville.JTexas 7 597 9^ 

BECOME Our Mail Order Distribu- 
tor with $150 investment. Free Bro- 
chure. Audit Controls. 50 Brookside 
Avenue Fair Law n, New Jersey 07410. 

$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Beginner's 
Kit. $1.00 (refundable). Lewcard. 
D392PS, Brea. Ca lifornia 92621. 

WHATEVER Your Income Goal. 
$200 Weekly? $1000 Monthly? $20.- 
000 Yearly? Our program can help 
you attain it. Samples, details 25c. 
Cox Enterprises. R. 3, Greeneville, 
Tennessee 37743. 



$250.00 WEEKLY Homeworkers 
mailing circulars. Send stamped, self- 
addressed envelope + 25c to: Guy’s, 
Box 12484, Philadelphia. Pennsylvania 
19151. 



DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality. Box 9S. 
East Rockaway, New York 11518. 

VENDING Machine. No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporation. 715- 
PSB Ensor Street, Baltimore, Mary- 

land 21202. 

FREE Book "2042 Unique. Proven 
Enterprises." Tiny Businesses but Huge 
Profits! How Little Fellows beat infla- 
tion. Work home! Haylings, Carlsbad. 

California 9 2008. 

MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00. Krefski. 609-B Lee, Plymouth. 

Pennsylvania 1865 1^ 

HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths. Fountains, 
Wishing Wells, Waterfalls, etc. Chemi- 
cal Coloring Formula Marble-glazing. 
Free illustrated Brochure. Concrete 
Facts, 602 Athens Street, Altadena. 

California 91001. _ 

MAKE Year's Income in 8 weeks 
Camping. No selling. Capital or Land 
necessary. Write Edru's. Route 5, Box 
5733 . Gig Harbo r, Washington 98335. 

BECOME "Mortgage Broker,” Lu- 
crative! Capital Sources, Box 99D, 

Uleta. Florida 33164. 

$60.00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equipment 
Catalog $1.00 refundable. Carlane. 
Route One, Box 95, Rapid City, 
South Dakota 57701. 



TREMENDOUS Wholesale Bargains. 
Half million nationally known prod- 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise. Au- 
tomobiles. Worldwide Imports, Hong 
Kong clothes. Free details. Internation- 
al Buyers, Box 16386-PS5. Portland. 
Ore. 97233. 



EARN Money raising flshworms for 
us. Write: Oakhaven-43. Cedar Hill. 
Texas 75104, 



VENDING Machine Catalog. Rake, 
523 PS Spring Garden, Pnila, Pa. 
19123. 



SELL Books by Mail. Complete Deal- 
er Setup - 25c. Midwest Mail Sales. 
Box 44R2PS, Shawano, Wisconsin 
54166. 



be a TAX CONSULTANT 



Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1SD, N.Y. 10952. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Fa rm. Pla ins . Geo rgia 31780. 



I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
Start with $15.00 — Free Proof! 
Torrey, Box 318F, Ypsilanti, Michigan 
48197. 



$500.00 WEEKLY, Selling Business 
Information by Mail. FREE DETAILS. 
Clark, Box 8052 IN, Atlanta, Georgia 

30341. 

CLIP Newspaper items $1.00- 
$5.00 each. Details free. Walter, Box 
1360-S A. Erie, Pe nnsylvania 16512. 

$200 WEEKLY STUFFING ENVE- 
LOPES home. Start immediately. De- 
tails 25c. Arthur's. Box 526PS. Mt. 

Airy, North Carolina 27030. 

GET Started in Mailorder the Sim- 
ple. Easy Way! FREE Details. E. Duke. 
924 Linda Vista Drive. West Chester, 

Pennsylvania 19380. 

$500 WEEKLY, Unique Mail Order 
Business. Cox, Box 1405 ( PS9 ) , 

Grants Pass, Oregon 97526. 

GOLDEN Opportunity. Big profits 
selling books by mail. Details, sample 
catalogue 25c. Cascade Specialties, 

Mosier, Oregon 97040. 

$250.00 PER Thousand. Stuffing 
Envelopes! Unconditional Money 
Back Guarantee! Complete starters kit 
$1.00. COLUMBIA, Box 24413DG, 

Oakland. California 94623. 

MAILORDER! Your own 16 page 
catalog. Free details. Ormiston's. 

Stockport. Ohio 43787. 

PLAN Ahead "1974's Greatest Mail- 
order Opportunities.” Absolutely Free. 
Neil H. Tasker. Shamokin, Pennsyl- 

vania 17872. 

INSTANT Mall Order!! Tested! Prov- 
en! Profitable! Confidential details 
25c. Getco, R idgef arm, Illinois 61870. 

EARN extra money at home mailing 
our product. Sample $1.25. VOYAG- 
ER. 17676-B Cameron, Huntington 

Beach. California 92647. 

CATALOG Publisher wants mail- 
order Dealers — particulars, 25c. 
MearsPS. 5363 Essex, Alexandria. Vir- 
ginia 22311. 



PROFITABLE ONE-MAN 

ELECTRONIC FACTORY 

Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-PPSI, Box 
248, Walnut Creek, CA 94597. 



LECTROG LAZING 

ONCE IN A LIFETIME OPPORTUN- 
ITY Resurfacing Old Bathtubs and 
Ceramic Tile without Removal in 
Homes, Motels and Hotels. Unlimited 
Market. Send $1.00 for Brochures and 
Information. Refundable with First Or- 
der to: Lectroglaz. 926 North Hard- 
ing. Chicago. Illinois 60651. 



$100.00 DAILY Possible. Fantastic 
Business for Anyone with Mechanical 
Ability. Send $2.00. J. Perry. Box H-l; 
Somerville. Massachusetts 02145. 

$92.00 FROM Square Foot Plywood 
(with Jigsaw or Bandsaw) 25c Rushes 
Revealing Details. WODETZ. Bridgewa- 
ter. Massachusetts 02324. 



PIANO Tuning Made Easy. Manual 
and all necessary tools, only $22.50. 
Ten-day money-back guarantee. De- 
tails Free. Stamm Industries, 297 Jef- 
frey. Oregon. Illinois 61061. 



$2000.00 MONTHLY Possible! 
Proven Mailorder Technique. Details 
Free. Diamond, Box 223PS9. Potts- 
boro. Texas 75076. 



ELECTRONICS Distributorship. 
Unique Products. Multi-Media, Box 
597, Geneva, Illinois 60134. 



MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive (1B9). 
333 North Michigan. Chicago 60601. 

$15 HOURLY! Learn methods and 
SHORTCUTS of repairing fiberglass on 
cars, boats, snowmobiles, etc. Only $3 
— Guaranteed! Order Today!! Penwal 
Products, 1865C Lilac Lane. Dept. 

1S9, Aurora. Illinoia 60506. 

IMPORT - Export opportunity, prof- 
itable worldwide mailorder business 
from home, without capital; or travel 
abroad. We ship plan for no risk ex- 
amination. Experience unnecessary. 
Free report. Mcllinger. Dept. G2699. 
Woodland Hills, California 91364. 

INVEST $2.00. Start Business 
Right. Learn methods, hiddfen prob- 
lems. Simple, blunt pamphlet by old 
pro. Box 13213, Pittsburgh, PennByl- 
vania 15243. 



MAILORDER BEGINNERS LIBRARY. 
Learn Professional Secrets Inexpen- 
sively! Write: HOW. Box 4457 PS9. 

Downey. California 90241. 

900 % PROFIT Possible in Magnetic 
Signs. Cet in on this fast growing 
money making industry. We sell plans 
for building sign machines, supplies, 
and custom signs. Dealers wanted. 
Magna. Box 1033X2, St. Charles. Mis- 

s ouri 63301. 

BAKING - Home Study. Announc- 
ing Home Study Course in Commer- 
cial Baking. Practical basic training. 
Good field for those with aptitude. 
Nearly depression proof. Send for free 
booklet "Opportunities in the Baking 
Industry.” National Baking School. 
555 E. Lange Street. Dept. 824-02, 
Mundelein, Illinois 60060. A home 

study school. 

MAKE $7.50 to $15.00 hourly 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials. Instructions 
— everything. Free Details. Custom- 
case. 6075 De Soto, Dept. C-S9. 
Woodland Hills. California 91364. 

TAKE Catalog Orders. We drop-ship 
1001 best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. Free Book. Spe- 
cialty Merchandise Dept. S-S-9, 
Woodland Hills, California 91364. 

SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 

Money By Mail." Discloses free adver- 
tising, profitable products. Mallco, 
Dept. GC699, Woodland Hills. Califor- 
nia 91364. 



SELL New Sensational Car Thief 
Signal. Lightning Seller. Samples for 
Trial. Northwest Electric. Ave. 172. 

Mitchell. South Dakota 57301. 

INSTALL Burglar Alarm Systems. 
Big profit home business. Beginners 
start spare time, without mechanical 
experience or costly equipment. Free 
starter plan. Nasco. Dept. G2699. 
Woodland Hills, California 91364. 

30 COMPANIES Offering Homework 
Opportunities. Big Profits. Send $1.00. 
GEH. 122 Wendell. Endicott, New York 

13760. 

DISTRIBUTE Nationally published 
Abbreviated Bible. Others sell, you 
profit big. Unique details, sample 
volume $5.00. Potomac. 4629 Wlllow- 

bend, Houston. Texas 77035, 

FREE Literature - Start Your Own 
Mail Order Business at Home. The 
Tomlyn Company, Box 614 (D-9), 
Clifton. New Jersey 07012. 



HOW Mail Order Fortunes are Made. 
Free Details. Curtis. Box $17E, Wells- 
boro. Pennsylvania 16901.! 



WANT FREE RENT? Save money. 
Rush stamped self-addressed enve- 
lope. Eldridge, Box 3706-S, Santa 
Monica. California 90403. 

NEW! 700% Profit! Make. Sell 
Bricks! Free Details! Xcito Forms, 
5715 North Mozart. Chicago. Illinois 
60659. 



"$1,000,000 BUSINESS Wiggled 
Through My Fingers" - an honest book 
about Earthworm Farming. $1.00. 
Earthworm Book, Box 8101, Atlanta. 
Georgia 30306. Dept. A. | 

CIRCULAR Mailers wanted. Begin- 
ners accepted. Royce, 14603 Dorches- 
ter. HO-93, Dolton, IlUndls 60419. 

A FORTUNE IN JUNK! Learn Uphol- 
stery at home . . . turn cast-offs into 
chairs, sofas worth $ 100's. No experi- 
ence needed. We show you how . . . 
even supply all tools and practical 
furniture kits! Veteran Approved. 
Booklet mailed FREE. Modem Uphol- 
stery Institute, Box 899-WPS. Orange. 
California 92669. 



HOW and Where to Get Capital. 
Get Loans. Grants, Cash. $500 to $2 
Million. Free Information. Capital-3, 
Kerrvtllc. Texas 78028. 

HERBALISM! The Home Gold Mine! 
FREE LESSON. SEEDS. Herbalism In- 
stitute-A, Box 968, Glendora. Califor- 
nia 91740. 



61 MONEYMAKING 
OPPORTUNITIES 



HIGHER INCOME, Security, POW- 
ER. Learn to get RICH. 256 pages of 
facts, secrets, only $2.00. Pam 
LUCE. Route 3, Box 63, Henderson. 

North Carolina 27536. 

THINK BIG! Skyrocket Your In- 
come. Learn All Secrets in 256 page 
book. Only $2.00. Ace Enterprises. 
Dept. 19C, Box 246. Hasbrouck 

Heights. New Jersey 07604. 

SPARE Time cash. Sell Famous 
Hanover shoes. Actual samples and 
sales kit Free. No experience needed. 
No age limit. Lowest prices for high- 
est quality makes selling easy. Every 
man a prospect. Big daily commis- 
sions. For full details. Write Hanover 
Shoe. 1042 Carlisle, Hanover, Penn- 

sylvanla 17331. 

HOW to Buy and Sell Antiques. 
416 Pages. 32 Full Color. 1500 Il- 
lustrations - $4.98. "THE MAIL BOX". 
1102 West Woodbury Drive, Harbor 

City, California 90710.] 

SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare 
time at home. Diplomas awarded. Free 
catalog. Write: Anderson School, Dept. 

L-2C, Princeton. Illinois 61356. 

FREE 1973 100-page Catalog wait- 
ing to bring you Big sparetime cash 
commissions. Sell Advertising Book 
Matches. Every business a prospect 
. . . complete selling instructions fur- 
nished. Steady repeat business. Dept. 
PA-973, Superior Match Company. 
7530 South Greenwood Avenue. Chi- 

c ago, Illinois 60619. 

CREATE $100,000 pension. No ex- 
tra work. Simpkins. Indian Valley. 

Virginia 24105. 

EARN up to $1500.00 in just 30 
days! Write: Miller, Box 291-A, Mun- 

ising, Michigan 49862. 

DOUBLE Your Profits! An Effective 
Classified Ad will get fantastic results. 
Material necessarily expensive. $3.50 
postpaid. We will provide methods and 
indisputable proof of effectiveness. 
Universal Golden Distributors. Box 
276, North Battleford. Saskatchewan, 

Cana d a S9A 2Y3. 

FREE. Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-month subscription. Sales- 
man’s Opportunity Magazine. Dept. 
18-KM, 1460 Hancock Center. Chi- 

cago 60611. |___ 

FREE! You can receive absolutely 
free 150 GUIDES TO MAKING BIG 
MONEY in a full or part time business 
of your own. Complete information 
only $2.00. Absolutely no other costs 
to you. Guaranteed. National Motiva- 
tion Enterprise. Box 312, Collings- 
wood, New Jersey 08108. 



MAKE MONEY WITH 
ERA. How and Where 
Pictures. Money Back Gu 
only $1.50. Ace Enter 
19C, Box 246, Hasbro 
New Jersey 07604. 


YOUR CAM- 
to Sell Your 
arantee! Book 
prises. Dept, 
uck Heights. 


RETIRE ANYTIME in 
Legitimate! Free Details 
terprises. Box 10597R. 


Luxury! Easy. 

Premier En- 
, Pittsburgh. 



Pennsylvania 15235, 

"100 MAILORDER Success Se- 
crets." Write: Rizdln. 1533 Ash, De- 

troit. Michigan 48208. 

START small highly profitable elec- 
tronic production in your basement. 
Investment, knowledge unnecessary. 
Postcard brings facts. Barta-PSM. 
Box 248, Walnut Creek, California 

94597. 

EASY-to-start rubber stamp busi- 
ness at home in spare time. Make up 
to $16.50 an hour without experi- 
ence. Facts Free! Write to: Roberts. 
Room RC-3-CK, 1512 Jarvis. Chicago. 
Illinois 60626. 



$100.00 EXTRA Weekly Easy! 
Spare Time! Details, Beautiful Sample 
Free. Russell Products. Dept. D64, 
Colum bia. Tenne ssee 384Q1. 

ADDRESSERS — 50 Companies 
Want Addressers. Send Self-Addressed 
envelope. Cal Enterprises, Box 4516- 
Y, Co mpton. Calif ornia 90224. 



WORLD’S leading contest maga- 
zine. 25c. Year — $4.00. Prizewinner. 
1315 Central. St. Petersburg. Florida 
33705. 



HOW to make Money Writing Short 
Paragraphs. Information Free on 
"Home Studies in Writing". Barrett. 
Dept. C-86-A1, 6216 N. Clark. Chicago 

60660. 

MAILERS Wanted! Gross up to 
$500.00. mailing 1000 circulars. De- 
tails, 25c. Smyre's, 953PS, Newark, 
N.J. 07101. 



PENNY STOCKS have profit poten- 
tial. Free information. Analyst-PS. 
Box 214, Rendondo Beach. Cali- 
fornia 90277. 

$40 DAILY Possible Tying Fishing 
Flies at Home. Details 25c. Flyco, Box 
481PS, Albany. Oregon 97321. 

MEN - Women! Fill out income tax 
forms at home in own business. We 
show you how. Simple, easy to learn. 
$7 00 per month earnings possible. 
Details mailed free. No salesmen. Hur- 
ry. Federated Tax Home Training 
School, 2020 Montrose, Chicago 

60618. 

$1.00 LIST you with 1000 Import- 
ers. Jobbers more mailings year. Dix- 
mail, King, N o rth Carolina 27021, 
LEARN the secrets of repairing 
junk batteries. "Fabulous Profits" 
at home. Battery Shop, Box 820. La 

<4 uinta. California 92253. 

$200.00 FROM sheet Va" Plywood 
(Scrap) Details 25c. Novelties, 610 
So. 24th, El wood, Indiana 46036. 

HOW TO MAKE 
MONEY WRITING 
Short Paragraphs V 1 ^- 



. write. 

— list of 

•dltorx buying from beginners. Many small 
checks add up lo spare time Income. Write 
to sell, right away. Send name for Tree facts 
on my "Homo Studies in Writing.” 

BENSON BARRETT. Dept. 86-C 
6216 N. Clark St.. Chicago. III. 80680 
FREE Secret Book "2042 Unique, 
Proven Enterprises." Largest success- 
ful collection! Fabulous "Little 
Knowns.” Work Home! Haylings, Carls- 
bad, California 92008. 

MAILERS Wanted!! Free Informa- 
tion. C. Allen. 2418 Lori. Santa Ana. 
California 92706. 

200% PROFIT Selling Rings. Triple 
Money In 30 Days Or Money Back. 
Free Details. Anka. P. O. Box 8036- 
PS, C ranston, Rhode Island 02920. 

$250.00 PER Thousand. Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starters kit 
$1.00. COLUMBIA. Box 24413-CG, 

Oakland. California 94623. 

ADDRESSERS and Mailers Needed! 
Free Details! Splendid Opportunity! 
Delta. Box 24-0, Chalmette. Louisiana 

70043. __ 

$12.00 ORDERS IN EVERY MAIL! 
$8.00 profit. Mail letters featuring 
real merchandise. Details: CarLene's. 
Box 1182 Department HMP-PS. Thou- 

sand Oaks, Cal.fomia 91360. 

BIG Money in "Hot Dogs". Build 
a Street Vendor’s Pushcart. Easy Plans 
$3.00. Thomas. 100 Bellevue, Chicago 

60611. 

1000% PROFIT Bronzing Baby 
Shoes in Your Home. Free Honest 
Facts. NBC-PS, Gower. Missouri 

64454. 

SKETCH Photos ( Homeworker’s 
Gold Mine! ) Details. Gem, 365C Long- 
hill, Shelton. Connecticut 06484. 

IT’S EASY TO SELL KNAPP SHOES 
EARN very high cash commissions 
immediately plus bonuses, benefits. 
Your own permanent, nationally-fa- 
mous business, your own hours and 
no investment. Write today for your 
complete selling kit. Lowell Harris. 
Dept. PS-9. Knapp Centre. Brockton. 

Massachusetts 02401. 

WANT to Get Rich Buying Penny 
Mining Stocks? Send $2.95 for copy 
"Secrets of Stock Promoters.” A.N.A. 
Distributors. 31 2515 Burrard. Van- 

couver 9. B.C. Canada. 

EASY Homework without Invest- 
ment. $50-250 Weekly. Ideal House- 
wives. Retired, Unemployables. Asscal- 
baxb, 6311 Yucca. Los Angeles. Cali- 
fornia 90028, 
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EMPLOYMENT 

INFORMATION 



AUSTRALIA — NEW ZEALAND 
WANT YOU! 50,000 Jobs! Paid Trans- 
portation! Latest Information and 
Forms. $1.00. Austco. Box 3623F. 
Long Beac h, California 90803. 

OVERSEAS EMPLOYMENT . . . Aus- 
trailia, Europe. South America. Asia! 
All occupations! $700-$3,000 month- 
ly! Write: Employment International. 
Box 29217-FI, Indianapolis, Indiana 
46229. 



OVERSEAS JOBS — NOW HIR- 
ING. 103 Countries. All Occupations. 
High Pay, Free Transportation, Tax 
Benefits, Latest Computerized Reports 
— $2.00. TRANSWORLD, Internation- 
al Airport, Box 90802F, Los Angeles. 
Califo rnia 90009. 



OVERSEAS Jobs — Europe. South 
America, Australia, Far East, etc. 
2000 openings all trades. Construc- 
tion, Office, Engineering, Sales, etc. 
$700 to $3,000 month. Expenses paid. 
Free Information. Write: Overseas 

Jobs, International Airport. Box 536- 
P, Miami, Florida 33148. 



AUSTRALIA. Most Comprehensive 
Information from Americans Now Liv- 
ing in Australia. $2.00 for Brochure. 
Ausco Inquiry. Box 29. Burra 5417. 
South. Australia. 



CARIBBEAN EMPLOYMENT . . . 
Central, Latin America . . . All Oc- 
cupations! $2.00. Placement. 12554 
Rose Avenue. Dept. P8. Los Angeles. 

California 90066. 

MEDITERRANEAN Employment . . 
All Countries. All Occupations: $2.00. 
Placement. 12 554 Rose Avenue, Dept. 
P8, Los Angeles, California 90066. 

63 SPECIAL SERVICES 



INFORMATION On Anything. Fergu- 
son Research Specialists, 72-25 Wood- 
side Avenue, Woodside, New York 
11377. 

INFORMATION On Anything. Uni- 
versal Information, Box 9131. Shreve- 
port. Louisiana 71109. 



65 MANUFACTURING 



CLEAN Air Can Be Yours for Pen- 
nies. Eton Company. 301 Forman Ave- 
nue, Point Pleasant Beach. New Jersey 
08742. 



66 AGENTS WANTED 



YOUR own business — Suits $1.50: 
Overcoats 65c: Mackinaws 35c: Shoes 
12y a c; Ladles’ Coats 30c: Dresses 

15c. Enormous profits. Catalog Free. 
Nathan Portnoy Assoc.. 2109-J Roose- 
velt Road , Chi cago . Illin oi s 606 08. _ 
SELL Car Electricity Adapter. Quick 
Seller. Outstanding Profits. RLH En- 
terprises, Box 8908. Shreveport. 

Louisiana 711 08. 

WANT TO MAKE UP TO $100 A 
WEEK spare time, and earn shoes for 
yourself for life, too? No investment. 
Rush card for free details. Mason 
Shoes. K-953, Chippewa Falls. Wis- 
consin 54729. 

EVERY man a prospect. Refundable 
sales kit offer showing line belt buck- 
les. tie clasps, money clips, cuff links, 
lapels, identification badges, individu- 
alized with customer's name and em- 
blems. Cap badges for trucking, bus. 
taxi, police, firemen, also postal, let- 
ter carriers and heavy construction 
emblems. Choice 5000 emblems. 
Hookfast, Box 1088-PS, Providence. 
R.I. 02901, 

67 SALESMEN — 

DISTRIBUTORS WANTED 

BECOME a successful Manufactur- 
ers’ Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firms product line and territories 
available. For information write: Man- 
ufacturers’ Agents Newsletter. Dept. 
151 A, 23573 Prospect Ave., Farming- 

ton, Michigan 48024. 

BIGGEST Earnings Ever! Show fa- 
mous Hertel fully referenced Bible on 
proved plan. Startling 3-dimension 
cover. Easy credit plan. No investment. 
Demonstrator furnished. Write: Inter- 
national Book. Dept. P. Box 118. 

Wichita. Kansas 67201. 

EARN Big Commission Full or Part 
Time. Show America's largest line 
Low Priced Business Printing and 
Advertising Specialties Plus calen- 
dars in season. No experience. No in- 
vestment. No collections or deliveries. 
On-the-spot commissions. Big Free 
Sales Kit samples hundred items used 
daily by businessmen. Merchandise 
bonuses for you. Build profitable re- 
peat business. Start now. National 
Press. Dept. 73C, Waukegan. Illinois 

60085. 

SELL Advertising Ball Pens. Cal- 
endars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming. Dept. B. 653 5 Cottage Grove. 

Chicago 6063 7. 

$100.00 EXTRA a week easy! Sparc 
time! Double Air Cushion shoes. Men's, 
women’s line. Dress, work. play. High- 
est commissions. Shoes for yourself. 
Outfit Free. Bronson, Dept. W-93. 
Minneapolis. M innesota 55408. 

FREE — Easy Ways to make money 
selling exciting new products — full- 
spare time. Send name, age for 5 
months free subscription. Salesman’s 
Opportunity Magazine. 1460 Hancock 
Center. Dept. 18-KS, Chicago. Illinois 

60611. 

MAJOR. 43-year old. Greeting Card 
Publisher - Now Seeking Full or Part- 
time Salesmen to contact retail 
stores. No Experience Necessary. Easy 
Sales. Huge Commission Rate. Write 
Today. Moderne Card Company. Dept. 
PS-9, 3855 North Lincoln Avenue. 
Chicago, Illinois 60613. 



NEW, Compact Fire Extinguisher. 
Laboratory Approved. Fantastic Prof- 
its - Exclusive territories. Norwich 
Chemical, Norwich, Connecticut 
06223, 

68 REMAIUNG 
SERVICES 



YOUR Mail Received - Forwarded. 
Hedgpeth, 324PS South First, Al- 

hambra, California 91802. 

FLORIDA Mail Receiving, Forward- 
ing. Write: National. Box 587 -PS, St. 

Petersburg. Florida 33731. 

WASHINGTON. D. C. postmark on 
your letters. Morgan. Box 31099. 

Washington. D. C. 20013. 

CONFIDENTIAL: Receiving- Remall - 
ing-Forwarding Service. Naols. Box 
3021, Noroton. Connecticut 00820. 

SOUTHERN CALIFORNIA confiden- 
tial remailing service. JRA, Drawer 
2156PS2, Orange. California 92669. 

REMAILS Great Smoky Mountains 
Area, 35c. Box 10440B, Knoxville. 

Tennessee 37919. 

FREE: First Month’s Receiving - 
Forwarding Service. Wright, B-2112, 
Asheville, North Carolina 28802. 

69 CONTESTS 



SAMPLE Sweepstakes Bulletin" 
25c. Benro Enterprises. Box 6656PS, 
Philadelphia. Pennsylvania 19149. 

NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes Contests! free 
details. Services. Box 644PFJ, Des 
Moines, Iowa 50303. 



70 AUTHOR'S SERVICE 



WANT Your Book Published? Learn 
how we publish, advertise, promote, 
distribute. Many successes. Free book- 
let PS, Vantage, 516 W. 34th, N.Y. 

10001 . 

"THE Lake Worth Monster." Amaz- 
ing tales of sightings of this world 
acclaimed humanoid. Author auto- 
graphed. $2.25 postpaid. SallieAnn 
Clarke, Dept. PS, 4209 Elmwood 
Drive, Fort Worth. Texas 76116. 

72 EDUCATION & 
INSTRUCTION 



LIVE, WORK. EARN OUTDOORS! 
Be a Park Ranger. Train in spare time 
at home. Important, rewarding, re- 
spected work. Good pay now. Great 
future. Trained men in demand. De- 
tails Free. National School, Dept. 4- 
17. 2019 20th Street. NW. Washing- 

ton, D.C. 20036. 

JACK Hudson Made $20,000 work- 
ing just 6 months in Accident Investi- 
gation. Train at home in spare time. 
No college. No selling, tree placement 
service for Jobs that furnish car and 
expenses. Huge, growing field. Men 
needed urgently. Details Free. Univer- 
sal Schools, Dept. 1-11, 1129 20th 
Street NW. Washington. D.C. 20036. 

Get A British Diploma in Color. 
Philosopny, Biochemistry, Radionics. 
Homeopathy, 35 courses. Curricular 
free. Dept. PSM, Braintridge Forest 
School, "Highfleld" Dane Hill Hay- 
warcu Heath, Sussex. England. 

LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 

3. Iowa 50401. 

EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences. 
Botanic Medicine, Homeopathy and 
others. 25 subjects. Curricular free. 
Airmailed $1.00 (refundable). Regis- 
trar. Sussex College of Technology, 
Highfield. Dane Hill, Sussex . England. 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. 17050 Telfer 
Drive , Morga n Hill, California 95037. 

SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
<75 Choices.) Study at Home. Di- 
ploma Awarded. Our 27th Year. Free 
Literature. CIEE-30. Box 10634, Jack- 

so n, Missis si ppi 39209. 

EARN Electronics Degree, mainly 
by correspondence. G.I. Bill approved. 
Free catalog. Grantham. 1503 N. West- 
ern. Hollywood. California 90027 . 

MISSOURI Auction School. Veteran 
Approved. Free catalog. 1600-05 Gen- 
esee. Kansas Ci ty, Missouri 64102. 

DEVELOP Mind Power personality, 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia, Washing- 

ton 98501. 

BRICKLAYING BIBLIOGRAPHY. 
Programmed Instruction, Bricklaying. 
Latest Reliable Information. The Pret- 
io Services, P. O. Box 114. Durham. 
North Carolina 27707. 



BECOME Ordained Minister. Free 
Information. Church. Box 324. Day- 
tona Beach. Florida 32015. 



GAME WARDEN, Government Hunt- 
er. Forestry. Park & Wildlife Service 
announce job openings regularly. Pre- 
pare at home for outdoor work, good 
pay, security. Approved for Veter- 
ans! FREE! "Conservation Career Kit." 
North American School of Conserva- 
tion, P, Newport. California 92663. 

LEARN Skiing Overnight!! Com- 
plete "Record" Course! $5.98. Qual- 
ity. Box 94-PS9, Baldwin, New York 
11510. 



SURVEYING PAYS BIG!!! United 
States Department of Labor reports 
-openings lor 26.000 Surveyors in 
next ten years.” Easy home-study plan 
guides you. Send for Free "Surveying 
Career Kit.” North American School of 
Surveying, P. Newport Beach, Cali- 
umia 04663. 



BE A CREDIT-COLLECTION SPE- 
CIALIST. Jobs waiting for novice, ad- 
vancement for experienced collectors. 
Information - Scalo Ltd., P. O. Box 

377, Mlllbrae, California 94030 . 

WELDING TRAINING. Basic and Ad- 
vanced Training for Major Welding 
Processes — Arc. Gas. Pipe. TIG. 
MIG, Plasma. Hobart, a non-profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70- 12-0064-HT. Write 
for school bulletin and course sched- 
ule. HOBART SCHOOL OF WELDING 
TECHNOLOGY. Box 73. Troy. Ohio 
45373. 



LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits. Pro- 
fession with bright future. Gresslin 
Correspondence School. Box 927. 
Spencer. Iowa 51301. 



DIGITAL:THEORY, DESIGN , 
CONSTRUCTION 

LOGIC 

NEWSLETTER ® 

SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 

WALOWICK.N.J. 07463 



STUTTER? 

BREAK THAT HABIT NOW! Loom Flusnt, 
Normal speech. Easy self-study corrects stam- 
mer or stutter habit. Amaxing results by 
correspondence since 193SI Speech Patholo- 
gists certified by Fla. Commissioner of Edu- 
cation. FREE details. Write today: Emery 
Institute, Box 8A7-PS1, Winter Park, Fla. 
37789. 



OPERATE Collection Agency. "Lit- 
tle Gold Mine!" Franklin Credit. Roa- 
noke, Virginia 24004. 



ORDINATIONS lifetime! Church 
chartered 1887! Write! 7 08 Bragg. 
Monroe, North Carolina 38110. 

FREE Catalog. 42 correspondence 
courses. Bonavista, Box 192. Port 
Hueneme, California 93041. 



DRAFTING - Blueprint Reading 
(Mechanical. Electronic. Architectur- 
al). Home Courses $25.00. Send $2.00 
first lesson. Prior. Inc.. 23-09 169th 
Street. Wnitestone, New York 11357. 

TELEPHONE TRAINING starts with 
ABC of the Telephone. 4 volumes; 25- 
year worldwide use. $12 a set. Lee's 
ABC, Box 1057, Chicago, Illinois 
60690. 



GRAPHOANALYSIS — Learn scien- 
tific handwriting analysis for profit, 
pleasure. Free sample lesson, catalog 
reveals plan. Write IGAS, Inc., 325 
Jackson, Dept. JX-1, Chicago 60606. 

FINGERPRINTING — Investigation. 
Exciting, secure career. Learn at home. 
Free book. State age . . . Institute of 
Applied Science. 1920 Sunnyside. 
Dept. 339, Chicago. Illinois 60640. 

WATCH REPAIRING. Complete 
home training. Diploma Awarded. Free 
sample lesson. Chicago School of 
Watchmaking. Dept. WW. Fox River 

Grove. Illinois 60021. 

COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Diploma. Our 76th Year. 
Free Brochure. American School. Dept. 
X646, Drexel at 58th, Chicago 60637. 

LEARN To Fix Typewriters. Des- 
perate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course. Facts free. Send 
name. Typewriter Repair School 
(home study), Dept. 3311-093. Little 

Falls, New Jersey 07424. 

PERFECT husband - wife business. 
Learn Upholstery at home. Make $10 
in an hour. Buy - repair - sell for 
even bigger profits. Kits, tools, in- 
cluded. Free Booklet. Upholstery & 
Decorating School, (home study). 
Dept. 5311-093, Little Falls. New Jer- 

sey 07424. 

ACUPUNCTURE TRAINING BOOKS 
CHARTS and Supplies Catalog! Chi- 
nese Institute. Box 219W, Toronto. 

Canada M6M 4Z2. 

OIL Coloring Photographs - A Fas- 
cinating Hobby or Profitable Sideline 
for those with artistic talent. Learn at 
home. Easy simplified method. Free 
booklet. National Photo Coloring 
School, 555 E. Lange Street. Dept. 
824-01, Mundelein. Illinois 60060. A 

Home Study School. 

PROBLEMS? There's an answer! 
Free Home Study by Mail in the Torah 
or Confraternity New Testament. Please 
state your religion. Lamplight Stud- 
ies, Box 88-E, Brooklyn, New York 
11229. 



COLLEGE Degree at Home. Choice 
of Subjects including Law. Easy tuition 
plan. Williams College. 4637 Paradise 

Road. Las Vegas. Nevada 89109. 

UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time 
home study. Make up to $6 per hour. 
All tools, equipment, inch Facts Free. 
Send name. Locksmithing Inst, (home 
study). Dept. 1311-093. Little Falls. 

New Jersey 07424. 

NOW Your Own Burglar Fire Alarm 
Business. Train at Home. Expanding 
Field. Course includes professional 
tools Plus equipment, supplies for first 
job. Information by mail. Security Sys- 
tems Management School (home- 
study). Dept. 7311-093. Little Falls. 

New Jersey 07424. 

LEARN Handwriting Analysis Quick- 
ly. 20 Lessons $6.95. Penanalysis. 
1501 55th. Boulder. Colorado 80303. 

LEGAL INVESTIGATION Pays Big! 
Work with trial lawyers. Fascinating, 
big-pay career. Learn at home, spare 
time. No college. No experience. De- 
tails Free. Universal Schools. Dept. 
3-11. 1129 20th Street NW. Washing- 
ton, D. C. 20036. 
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CARTOONING . 
SIGN PAINTING 



CARTOON for money ! ! ! Free Book: 
Success, Box 885B, Dearborn. Michi- 

gan 48121. 

LEARN Cartooning at Home. Ap- 
proved for Veterans. Free Bulletin. 
Cartooning. Box 7069G, Colorado 
Springs. Colorado 80933. 

23 LESSON Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Tooners. Box 30367, Lincoln. 
Nebraska 68510. 

SIGN Painting — $1000 per month 
part-time. Free catalogue. Kaufmann 
■Supply. Centertown, Missouri 65023. 

MODERN Cartooning taught by 
mail. Write for free brochure. Car- 
toonerama. Box 263-60. Branford. 
Connecticut 06 105. 

74 ART INS TRUC TION 



„• doable your 

back! ALL you need li oil 
or acrylic paint, braih. can- 
vas. No expensive equip- 
ment needed. Amaze your 
friends. Mske extra money 
part time. Uses no photos, 
gadgets, or pointing by 
numbers. Even a child can 
do It. Complete anbel lev- 
able method, only 8S.OO 

JIFFY PORTRAIT. DERT. P.S. * 

2830 Qaffcy St.. San Pedro. Calif. 90731 




FREE Winemakers Supply Catalog. 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus. Box 451N. Ne- 

vada, Missouri 64772. 

WINE Supplies - Buy Bulk - Whole- 
sale Prices - Save. "Winemaker", P. O. 
Box 205. Worthington. Ohio 43085. 



HDMEWINE 




DANENBERGER S BOX 276-S 
iNEW BERLIN, ILLINOIS 62670^ 



79 BUY IT WHOLESALE 
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DETECTIVES 



165 FREE Wholesale catalogs! Un- 
beatable bargains. Mailorder drop 
shippers. Automobile discounts. Free 
details. Vault International. Box 
7284S, Lexington. Kentucky 40502. 



ery. Metal Detectors. Rare Hardwoods. 
Finnysports. (PE), Toledo. Ohio 

43614. 

WORLD’S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship Catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Box 
163 86-P S, P ortla nd. Oregon 97 2 33. 

HEARING Aids. Batteries, Whole- 
sale. Catalog 25c. Fiston, Box 144E. 

New Preston. Conn ecticut 06777. 

WHOLESALE Buying Service. Free 
Details. E. N. Distributors, Box 313, 

Royal Oak, Michigan 48068. 

BARGAINS Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture, Sports Equipment. Televisions. 
Cameras, Watches, Jewelry. Thousands 
More. Huge Discounts to $1,000 on 
New Automobiles. All Makes. Free 
Details. Write Today: Worldwide Bar- 
gainhunters. Box 730-B. Holland. 
Michigan 49423. 

80 ADVERTISING 
AGENCIES & SERVICES 

FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers. magazine_ _25c. Chicago 
Advertising Age ----- 
Chicago 60601. 

81 BUSINESS SERVICES, 

INFORMA TION, 
MAILING LISTS 



DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin. cer- 
tificate. future. GI approved. Profes- 
sional Investigators, Box 41345, Dept. 
CB, Los Angeles. California 90041. 



EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives. Box 8180-E. 
Universal City. California 91608. 

77 LOANS BY MAIL 

"borrow by mail! Up to 11500.- 

00. Convenient terms. State Licensed. 
Postal Finance. Dept. 11-N. 6018 Mili- 
tary Avenue. Omaha. Nebraska 68104. 

78 WINEMAKING 



WINEMAKERS . . . Free Illustrated 
Supply Catalog of yeasts. Equipment. 
Recipes. Continental, Box 18223PS. 
Indianapolis. Indiana 46218. 



WINEMAKERS: Free illustrated cat- 
alog of yeasts, equipment. Semplex. 
Box 12276H, Minneapolis. Minnesota 
55412. 



WINEMAKERS Complete Free Cata- 
log. Wine Hobby U.S.A.. Dept. P. 100 
North 9th, Allentown. Pennsylvania 
18102. 



DELICIOUS Dandelion Wine - Reci- 
pe $1. Recipe. P. O. Box 7281. Lex- 
ington. Kentucky 40502. 



WINEMAKERS catalog — free. Bac- 
chanalia. 273 Riverside Ave., West- 
port, Connecticut 06880. 



WINEMAKERS: Free catalog. Fast 
Service. Arbolyn. Box 663. West Co- 
lumbia, South Carolina 29169. 



JOIN THE FUN WORLD OF WINE- 
MAKING! Gallon Kit Elderberry Wine - 
$2.00. Equipment, grape and fruit con- 
centrates available at reasonable 

g rices. Catalog Free. VIVA VINO. P. O. 

ox 243, Somerset, Massachusetts 
02726. 



LARGEST Stock Supplies and 
Equipment. We have the Know-How. 
Write for Catalog, advice, consulta- 
tion . . . also wholesale. (513-231- 
6414) -Jim Dandy Wine Supplies- 
now at 8454 Beechmont. Cincinnati. 
Ohio 45230. 



ADVERTISING Placed, where clicks. 
Mailing Lists $9.00. 1000 Gum labels. 
Circulars mailed $7.00 1000 Dxmail- 
ers. King, North Carolina 27021. 

83 RUBBER STAMPS & 
OFFICE SUPPUES 

REGULAR $2.50 3 -line Metal Pock- 
et Stamp. $1.80. Low cost desk 
stamps Free brochure. Wingerter. Box 

777. Elmhurst. New Yor k 11373. 

FREE stamp catalog 45 type styles. 
Fast service, low prices. Jackson's. 
Box 443B. l'ranklin Park. Illinois 
KOI 31 



84 PRINTING, 

MULTIGRAPHING, ETC. 

1,000 GUMMED ADDRESS LA^ 
BELS $1.00. FREE CATALOG. Acme. 
1238-B Voskamp, Pittsburgh. Penn- 
sylvania 15212. 

PRINTING MACHINES. Offset. Mim- 
eograph, Typewriters, Composing. 
Plate making Machines. Dixgraph. 

King. North Carolina 27021. 

FREE Literature: Business Cards. 
Rubber Stamps, Address Labels, Print- 
ing Big Selection. Jordan's, 552 West 

O’Connor. Lima, Ohio 45801. 

1000 GUMMED Address Labels 
$1.00. Walt's. Box 960, South Bend, 
Indiana 46624. 



PRINTING by Mail. $2.00 Thousand 
Up. Free Details. Owl Printing Com- 
pany. P. O. Box 248, Decatur. Georgia 

30031. 

FREE Literature, Business Cards. 
Letterheads. Labels. Rubber Stamps. 
Geer's. Ill North Drive. Ottawa. Ohio 
45875. 



85 PRINTING & RUBBER 
STAMP OUTFITS 



SIMPLE-X RUBBER STAMP PRESS- 
ES. hydraulic operated, electrically 
heated. Sizes 5"x8", 8”xl2". 10"x 
15“. Starting outfits. Orders for press- 
es. supplies shipped day received. 
Free catalog low supply prices. Send 
$1 for postage and handling (refund- 
able on first order). Custom Manufac- 
turing. 406- PS. East Elm, Springfield, 
Missouri 65801. 



PRINT YOUR OWN — Printing 
Presses, Type. Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS. Mer- 
iden. Connecticu t 06 4 50. 



RUBBER Stamp Outfits. Supplies. 
Kiewiet, 2025 Barney Road, Kalama- 
zoo, Michigan 49007. 



LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins. 1432 Major. Jefferson City, Mis- 
souri 65101. 



Same Day shipment on rubber stamp 
supplies. Revised wholesale price list 
No. 9 free. Star Stamp Supply, 732 
Federal, Chicago, Illinois 60605. 



RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Sup- 
ply, Box 443B, Franklin Park. Illinois 
60131. 



87 TOBACCO. PIPES, 
CIGARS 

BRIAR Pipes. Famous Imports! 
Write Maxima. Box 26-C2. Vails Gate. 
New York 12584. 



88 OLD GOLD. JEWELRY 
WANTED 



CASH Immediately For Old Gold, 
Jewelry. Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver, Platinum, 
Mercury. Free information. Rose Indus- 
tries, 29-Y East Madison. Chicago, II- 

linois 60602, 

HIGHEST CASH for Gold. Jewelry. 
Gold Teeth, Rings, Diamonds. Watches. 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe. 
Dept 157, Chicago 60603. 

89 WA TCHES. CLOCKS — 
SALES & SER VICE 



CLOCK, Watch Repairing Tools, 
Supplies. Catalog, $1.25. G-M. 1521- 
A West Magnolia, Burbank. California 
91506. 



WATCH and clock repairing books. 
Free list. North American, Box 77- 
BJ, Fox River Grove, Illinois 60021, 
NEW Self-Winding. Famous-Branu 
Watches. Retail Purchases at Low 
Wholesale Prices. Colorful Brochure 
25c. Jyygco, #1 Arkansas, San Fran- 
cisco 94107. 



90 GIFTS 



FREE UNUSUAL GIFT' CATALOG 
EASY SHOPPING AT HOME. GAP 
ENTERPRISES. 4836 136th Avenue. 
Hamilton. Michigan 49419. SEND 10c 
for HANDLING. 



OUR Gifts are Duds. ( Distinctive. 
Unique. Different, Selected. ) Catalog 
Free. Shipping 25c. Freeheart Gifts. 
3332 Illiamna. Anchorage, Alaska 
99503. 



FREE Gift Catalog. K-Mail. 2511 
South 110 East Avenue. Tulsa. Okla- 
homa 74129. 



9 1 FOR THE HOME 



WRITE Bay Sales Association. 609 
Dover Center. Bay Village, Ohio 44140 

for Big Free Gift Catalogue. 

STARTLING Fire Alarm! Low cost, 
high quality! You just plug it in. Free 
details: Capsouto's, 24 King, New 

York 10014 . 

WARNING Stickers! Deters bur- 
glars! Warns — Home Protected by 
Automatic Alarm. Five Stickers and 
"10 Secrets - Discouraging Burglary." 
Family Safeguard! Guaranteed! Only 
$1.00. Hillside House. Dept. PS9. 
1019 Hillside. Valdosta. Georgia 
31601. 




CARS, PLANES, ROCKETS 



SHIP Models, Kits, fittings, plans, 
books, tools, engines, motors. Big il- 
lustrated catalog 50c. Mass, residents 
add 3 9 b tax. James Bliss & Co., Dept. 
PS, Route 128, Dedham. Mass. 02026. 

SHIP and Yacht model fittings: 
Pine construction Hull Kits; blue- 

f >rints. Send 7 5c for Illustrated cata- 
og. A. J. Fisher. Inc.. 1002 Etowah 
Avenue. Roy al Oak, Michigan 48067. 

SHIP and Airplane Model Kits cata- 
log 25c. Scientific, Inc.. 340 Snyder, 
Berk eley Heights. New Jer sey 07922. 

SHIP Model Kits, plans, fittings 
from our own workshop. Big illus- 
trated catalog: 50c. Bluejacket, Ship- 
crafters, 145-S Water Street. South 
Norwalk. Connecticut 06854. 






168 j POPULAR SCIENCE 




DIRIGIBLE Build and fly 12' long 
remote controlled airship. Plans and 
book $5.25. LTA Products. 15 Wil- 
liam Street. Closter. New Jersey 

07624. 

RADIO Control Model Power Boats. 
Illustrated Literature Free. Send 
Stamped Self-Addressed Envelope. Oc- 
tura Models. 8148 No. Milwaukee. 
Niles. Illinois 60648. 

94 FOR INVENTORS 



PATENT Application Financing. 
Free Patent Search Plan. Global Patent 
Division. 2420 77th, Oakland. Calif. 
94605. 



FREE PAMPHLET: -Tips on Mar- 

keting Your Invention". Write: United 
States Inventors Service Company. 
708-X Carry Building. Washington. 

D C. 20005. 

PROSECUTE Your Own Patent Ap- 
plication. All Material Necessary — 
Write: Inventors Service, Box 3574. 

Washington. D.C. 20007. 

INVENTORS! Either we will sell 
your Invention before you or anyone 
else does, or we will pay you a cash 
bonus. Get Free Invention Evaluation 
and Information: Write: Gilbert Adams 
Organization. Invention Brokerage. 
Dept. 17. 81 Wall Street. New York. 
New York 10005. 



INVENTORS: If you have an in- 
vention for sale, patented or unpat- 
ented, write for free brochure outlin- 
ing manufacturers requirements, royal- 
ty rates. Kessler Corporation. C-79FI, 
Fremont. Ohio 43420. 



PUBLICATIONS about inventing, 
patents, marketing, licensing. Write: 
Synthesis. Box 157, Manhattan. Cali- 

fomla 90266. 

I-N-V-E-N-T-O-R-S! ONE OF THE 
WORLD'S LARGEST new product com- 
panies can develop, finance and place 
your idea or invention, patented or 
unpatented, to the attention of our 
national manufacturer clients who seek 
new products. Cash sale or royalties 
possible. Write for free literature. 
NORTH AMERICAN. 2775 W. Algon- 
quin Road, Rolling Meadows. Illinois 
60008, or phone Mr. Stone Collect. 
312-394-1100. 

—INVENTIONS— 

NEW PRODUCTS - IDEAS 

WANTED 

1 Patented & Unpatented 

Developed / Marketed By Professional 

Organization For Cash/ Royalty Sales 

FREE INFORMATION & COPY OF 

"HOW TO SAFEGUARD, DEVELOP AND 
MARKET YOUR INVENTION 
TO INDUSTRY" 

"NO IDEA IS TOO SMALL" 

Phons: (212) 354-9696 

LAWRENCE PESKA 
ASSOCIATES 

Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 



INVENTORS — United States Pat- 
ent Office Searches, Patent Develop- 
ment Engineering, marketing of in- 
ventions — ideas by Licensed Profes- 
sional Engineer — Patent Engineer 
and United States Patent Office Former 
Examiner. Inventions developed for 
patenting and marketing. We are con- 
tacted by many manufacturers seeking 
to purchase appropriate new products 
invented by our clients. Send for Free 
Invention Certificates and Invention 
Information. Serving inventors since 
1948. George Spector, Licensed Pro- 
fessional Engineer — Patent Engineer 
— 3615 Woolworth Building. New 
York. New York 10007. 

INVENTORS! Don’t sell or license 
your Invention until you receive our 
offer. Eagle Development Company, 
Dept. S. 63 Wall Street. New York City 
10005. 

PATENT Searches including Maxi- 
mum speed, full airmail report and 
closest patent copies. Quality searches 
expertly administered with complete 
secrecy guaranteed. Free Invention 
Protection form and “Patent Informa- 
tion." Write Dept. 4. Washington Pat- 
ent Office Search Bureau. Benjamin 
Franklin Substation, P.O. Box 7167. 
Washington, D.C. 20044; 

FREE "DIRECTORY OF 500 COR- 
PORATIONS Seeking New Products.” 
For information regarding develop- 
ment, sale, licensing of your inven- 
tion, write "THE IDEA PEOPLE" at 
RAYMOND LEE ORGANIZATION. Dept. 
71, 230 Park Avenue. New York City 
10017. 



IDEAS, INVENTIONS AND PAT- 
ENTS. an easy to read book that tells 
you in plain language how to get a 
patent. Complete information, includ- 
ing sample patent. Send $4.95 plus 
60c postage and handling to: Pioneer 
Press. Dept. PS9. P. O. Box 76025. 
Atlanta. Georgia 30328. 



/ 



NEEDING Assistance? Invention De- 
velopment Foundation. 155 Kent 
Street. Ottawa. Canada KIP 5P3. 

U.S. PATENT Office Searches. 234 
Broadway, Room 3615. New York 
10007. Free Invention Certificates. 



INVENTORS. NEW PRODUCTS 
AND IDEAS EXHIBIT. Reserve 
Booth Space. National Exposure. Syl- 
via Ash Productions. P. O. Box 1641. 

Coral Gables. Florida 33134. 

PATENTS - Do It Yourself. Step by 
Step Detailed. E. Hall. 468 Goodspeed. 
Virginia Beach. Virginia 23451. 

95 INVENTIONS WANTED 



CASH - Royalties for Patented. Un- 

K tented Inventions, Global Market- 
i Service. 2420F 77th, Oakland. 
California 94605. 



INVENTIONS Promoted — For Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector. Licensed 
Invention Engineer, Woolworth Build- 
ing. J4ew York 10007 . 

INVENTORS - Tired of Deals. 
Schemes, and Unreasonable fees to sell 
your invention? Stop wasting time 
and money. Our large factory facilities 
in HONG KONG will purchase good 
commercial ideas and inventions for 
CASH and ROYALTIES under licensing 
agreement to manufacture for our cus- 
tomer accounts in U.S. A.. U.K.. and 
Europe. Write: RS ( North America ) & 
Company. Box 149PX. Tustin. Califor- 
nia 92680. 



INVENTORS 

Manufacturers Need New Products 

] YOUR INVENTIONS 8. IDEAS 1 
I DEVELOPED-PREPARED I 

For Cash / Royalty Sales 

Design -Marketing— Patent Research 

International "Link to Industry" 

Second Decade of Reliable Service l 

|lNVENTORS-MANUFACTURERS-ATTORNEYS| 

Member: United States Council 
International Chamber of Commerce 
pprr "Invention Bee ord" Form & 
rntt "Product Marketing" Brochure J 

. THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue. 

New York City 10017 

^Director. Former U.S. Gov't ^ 

Patent Adviser 



INVENTORS — Hundreds of manu- 
facturers have requested our assistance 
in locating marketable new products. 
Complete information free. Institute 
of American Inventors. Dept. 30C. 
635-F Street. N.W.. Washington. D.C. 

20004. 

INVENTORS: Manufacturers Need 

New Products. Free "Recommended 
Procedure". Washington Inventors 
Service. 422-G Washington Building. 

District of Colu mbia 20005. 

WE either sell your invention or 
pay cash bonus. Write for details. Uni- 
versal Inventions. 298-G. Marion. 

Ohio 43302. 

INVENTIONS Wanted Immediately 
for Promoting on Cash or Royalty. 
Patented. Un- Patented. Free booklet 
outlines royalty rates, requirements. 
Write: Kessler Corporation. C-791W. 
Fremont. Ohio 43420. 



100 WANTED TO BUY 



DYNATONE ELECTRONIC EXERCIS- 
ORS. All Models Wanted. Maurice Hur- 
dle. Box 446. Senatobia, Mississippi 
38668. 

S UICKSILVER. platinum, silver. 
. Ores analyzed. Mercury Terminal. 
Norwood. Massachusetts 02062. 

102 TREASURE FINDERS. 
METAL DETECTORS 



TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models. $19.95 up. Instant Fi- 
nancing available. Write or call for 
free catalog. Phone < 713 ) -682-2728 
day or night. Dealer inquiries invited. 
Relco. Dept. A-41, Box 10839. Hous- 

ton, Texas 77018. 

FREE FACT-FILLED CATALOG. 
World's Largest line of metal detec- 
tors. Models as low as $49.50 and 
up. Two year guarantee. Three factory 
locations. U.S. and Canada, plus over 
1,000 dealers and Service Centers 
from Coast to Coast. No finer instru- 
ments made at any price. Budget 
terms. Write: WHITE'S ELECTRON- 
ICS. INC.. RM =361. 1011 PLEAS- 
ANT VALLEY ROAD. SWEET HOME. 
OREGON 97386. 



FIND Gold, Buried Treasures. Any 
Depth. On and Off Location. With or 
Without Map. For Information Write: 
I.O.E.. Box 31772. Aurora. Hoffman 
Heights Branch, Colorado 80010. 



TIRED CF DIGGING UP TRASH? 
The all new "Coinshooter” rejects bot- 
tle caps, tin foil, nails and shallow 
trash. Detects gold, silver, coins and 
jewelry. FREE LITERATURE. D-TEX 
ELECTRONICS. Box 451-Y. Garland. 
Texas 75040. 

FIND buried treasure with revolu- 
tionary patented. analytical metal de- 
tector. Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest range. Free catalogue. Gardi- 
ner Electronics. Dept. 1-4729 N. 7th 
Avenue. Phoenix. Arizona 85013. 

POWERFUL Metrotech Locators De- 
tect Gold, Silver. Coins. Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D. Box 793, Menlo Park. California 
94205. 



FIND BURIED TREASURE. Eight 
transistorized models $19.95 to 
SI 19.95, modular interchangeable 
search heads, full view meters and 
many other expensive features, tree 
Catalog. Solidtronics Corporation. 
PB3E. Tenncnt. New Jersey 077 63. 

FREE Catalog. Metal Locators. De- 
tector, Room 967 U. 102 West Arrel- 
laga, Santa Barbara. California 93101, 

103 OF INTEREST TO 
WOMEN 

$6.00 DOZEN paid lacing baby 
boots! Cowboy, Warsaw 15. Indiana 
46580. 

EARN up to $150.00 weekly home 
addressing for us. Details 25c. War- 
ren's, Box 4004-PS, Newark. New 
Jersey 07112. 

$500 MONTHLY Possible address- 
ing — stuffing envelopes ( longhand — 
typing) at home. $500 Monthly 
Clipping news items from your news- 
paper. Information: Send stamped 

self-addressed envelope. American. 
Excelsior Springs. Missouri 64024. 

DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality, Box 9SW. 
East Rockaway, New York 11518. 

$100.00 WEEKLY Possible, ad- 
dressing envelopes. Send stamped, ad- 
dressed envelope. Belmont. 471 1C. 
Linden, Lincoln Nebraska 68516. 

$700 MONTHLY. Immediate In- 
come. Stuff envelopes at home. Infor- 
mation, send self-addressed stamped 
envelope. Cottage, Box 25053-DBI. 
Los Angeles. California 90025. 

$350 FOR Your Child's Photo for 
our advertisements. Ail ages. Rush 
small photo, mother's, child's name. 
Spotlite. PS80, 140 N. LaBrea, Holly- 
wood, California 90036. 



FREE List of Money Making Op- 
portunity Booklets. Zent Distributing. 
546F 4th Avenue West, Dickinson. 
North Dakota 58601. 



105 MISCELLANEOUS 

FREE BOOK. Prophet Elijah Coming 
Before Christ. Mcgiddo Mission. Dept. 
58, 481 Thurston Road, Rochester, 
New York 14819. 

IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. N1PCOS, 727 North Main. 
Las Vegas, Nevada 89101. 

1400 CATALOGS Luted and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
24413-FG, Oakland. California 94623. 

CREDIT Cards . . . Loans . . . No 
Credit Investigation!!! Guaranteed. 
Continental-39, Niceville, Florida 
32578. 

BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Union- 
town. Pe nnsylvania 15401. 

B.S. GRINDER NO. 3 
$4.00 EACH. No Cod's. B.S., Box 
211, Comptche, California 95427. 

CORDLESS ELECTRIC LETTER 
OPENER great for Home or Office. 
$5.95 (Calif. Res. +5%). Pines. 
1894 Foothill, LaCanada. California 
91011. 



MAGNETS. All Types. Specials-20 
disc magnets, or 2 stick magnets, or 
10 small bar magnets, or 8 assorted 
magnets. $1.00. Maryland Magnet 
Company, Box 192-B, Randallstown. 

Mary land 21133. 

CAPTAIN CRUNCH TELEPHONE 
whistle. Long Distance disconnect fre- 
quency 2600 hz. (Esquire-Magazine) 
$12. Telephone Equipment /Schemat- 
ics. Bearer, Box 121, Evanston, Illi- 

nois 60204. 

WATER Purifier, Vs gallon per min- 
ute, new, Gov't Surplus, with manual, 
pump, filters, carrying case. $6.95 
each. J. Larferty, P. O. Box 712. Hay- 

den Lake . I daho 83835. 

DON'T PAY INCOME TAX. Legally. 
No Matter What Your Income. Rich 
Men's Methods adapted for Anyone's 
use. FREE Details. Trauhaus-46, Box 
3004. Duluth, Minnesota 55803. 

U.S. $1000 Bills!! Obsolete Exact 
Replicas 5/ $4. National. Box 1391 PI, 
Clearwater. Florida 33517. 



POCKET Flashlight Magnifier with 
Powerful Optical Quality Magnifying 
Lens complete with Batteries. $6.95 
each. California Wholesale. P. O. Box 
15291. Los Angeles. California 90015. 

SAVE MONEY with revolutionary 
new MIRACLE CLOTH. Cleans, polish- 
es automobile in minutes without soap 
or polish. Up to 100 ‘car washes'. 
$2.75. SATISFACTION GUARANTEED. 
Thomas Co. Car Division. 171-08 
Hillside. Jamaica. New York 11432. 



MAGNETS 



o 



All kinds of magnets 
and Magnet Novelties. 
Send .250 for 2 free 
magnets and catalog. 



//♦*r v 

"Mr. Magnet" 

90 Harold Ln. Paradise Ca. 95969 



Years YOUNGER 



l look' 

T FEEljT Hitt ■IMCii SUiMEl BELT! J 

STEP OUT OF rOUESElF Wilh a NEW ligi 
Trims waisllin* without ony odorl. Comic* u 



JUST *4.9*. GUARANTEED/ 

America Mail — — 

eert ps-9 wo 4 ringwooo road, mchinry. iu. aooso 




106 PERSONAL 



BECOME Ordained Minister, Free 
Information. Church. Box 324. Day- 
tona Beach . Florida 32015. 

_ CASH LOANS by mail! Up to $2,500 
on signature alone. No Collateral! Se- 
cret! Union Finance Company. 3608 
No. 16th Street. Dept. PS, Phoenix, 
Arizona 85011. 



INVESTIGATORS. Latest Electron- 
ic Aids. Free Literature. Clifton, 11500- 
F NW 7th Avenue. Miami, Florida 
33168. 



"RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion. Box 1769-A6, 

Chicago 60690. 

NEED Money - Debts Too Big? 
Consolidate Bills. Free Emergency- 
Loans. Write: Interstate, 28 E. Jack- 
son. Suite 1204 - X2, Chicago 60604. 

INFORMATION- All subjects - Final/ 
Rough Drafts - Data Analyzed and 
Compiled. WCM, Box 197. Holden, 
Massachusetts 01520. 



A COMING Whirlwind to sweep 
this earth! Free Information! Write: 
Harvest PS, Jefferson City, Missouri 
65101. 



RELAX! Dr. Gutwirth’s 114 page 
book reveals How to Avoid Stress and 
Attain Complete Relaxation! Only 
$1.50. Ace Enterprises. Dept. 19C. 
Box 246. Hasbrouck Heights, New Jer- 
sey 07604. 



SLEEP - Without Pills! Simple Ex- 
ercises. 164 page book Only $1.00. 
Order #PS1. House of Joy. Organ. 
New Mexico 88052. 



FREE Money Plan. Get Secrets for 
$500 to $2 million. Business Capital, 
loans, cash. Free details. Counselor- 
16. Kerrville. Texas 78028. 



RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended. Robert's, Box 49- 

PS9. Parkrldge, Illinois 60068. 

CUT Your TAXES. Little Known 
LAWS. Instructions. $2.00. Taxes, Box 

3, Waveland, Mississippi 39576. 

RECORD Telephone Conversations 
Automatically. Device operates Pri- 
vately. unattended. $24.95. Dictat- 
ing Machine Manual Version $15.95. 
Stier, Box 3153, Van Nuys, California 

91407. 

HAVE a Confidential Chicago Ad- 
dress; Business. Personal. MCOC-50. 
216 Jackson, Chicago 60606. 



106A HAIR CARE 



LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shif- 
fer Laboratories, Dept. 533, Box 398, 
Punta Gorda, Florida 33950. 



107 HEARING AIDS 



HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 
Rockford, Illinois 61108. 



HEARING Aids. Batteries. DUcount 
Prices. Write: Rhodes. Box 518 PS. 

Paducah. Kentucky 42001. 

HEARING aids — Huge savings on 
tiny, all in the ear. eyeglasses, behind 
the ear and body models. Free home 
trial. Low as $10 monthly. Write for 
free catalog. Prestige. Dept. R-7, Box 
10947, Houston. Texas 77018. 



FREE — Hearing Aid Catalog. Save 
HALF! Write: "MONEY$AVERS”. 

9530PSH Langdon. Sepulveda. Cali- 
fornia 91343. 
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HOW TO MAKE MONEY 

SELLING HOME-KITS* 




ORDER A HOME KIT FOR 
YOUR OWN HOUSE 



YOUR HOME KIT WILL BE FINISH APPLYING YOUR OWN HOME KIT 

SHIPPED TO YOU PROMPTLY INSTRUCTIONS ARE EASY TO FOLLOW 




SHOW YOUR FRIENDS THEY TOO WILL WANT A BUY DISHWASHER FOR YOUR 

AND NEIGHBORS HOME KIT WIFE WITH PROFITS 



SELL YOUR CUSTOMERS 

HOME-KITS can be sold on monthly payments. No down pay- 
ment required. You may select either aluminum steel or vinyl 
siding. Each new dealer must install a HOME-KIT on his own 
home in order to gain application experience and in order to 
have a home to show his prospects. Average dealer cost of a 
complete HOME-KIT is about % the national average applied 



ON MONTHLY PAYMENTS 

price. Mail coupon below for a FREE FRANCHISE and FREE 
DEALERSHIP. You will receive our 48 page DEALERS MAN- 
UAL explaining how to apply and how to sell HOME-KITS. 
Your first HOME-KIT includes free tools and complete in- 
structions. Free advertising furnished to help you sell. You 
will receive a free sample of the material you select on the 
application below. 



r i 

APPLICATION FOR DEALERSHIP 

TO: ALUMINUM INDUSTRIES OF ARKANSAS, Dept. PS-93, Little Rock, Arkansas 72205 

WITHOUT OBLIGATION, plaaM mail ma a FREE FRANCHISE and DEALERSHIP to sail your HOME- 
KITS. I own a homo which noodt to bo ro-sidod. 

□ Aluminum siding ___ Steel tiding , Vinyl siding 

Do-it-yourself kits Do-lt yourself kits Do-it yourself kits 

Send free sample 1 — 1 Send free sample 1 — ' Send free sample 

I would like to be considered for a: □ PART-TIME DEALERSHIP □ FULL-TIME DEALERSHIP 

Address of Property I own which needs re-siding: 



street town 

This property is located in what County? 



state 



My mailing address is: _ 



*ip 



NOTICE 



There is no charge for a HOME- 
KIT FRANCHISE. You must, how- 
ever, apply a kit of either: Alu- 
minum, steel, or vinyl siding to 
your own home for a display and 
in order to gain experience be- 
fore selling the general public. 



My age: .. 



- My Present Occupation: 



Print your name here as . 
you would like it printed 
on your free franchise. 



first name 
(print) 



middle name 
(print) 



last name 
(print) 



sign here please 

Each new dealer must apply a HOME-KIT to his own home before selling 
the general public. Do not mail this application unless you own a home 
which would be suitable for an application of aluminum, steel, or vinyl 
siding. You are under no obligation by mailing this application. No sales- 
man will call on you. Everything will be mailed to you free of charge. 



*HOME-KITS 

A complete covering of either aluminum, 
steel, or vinyl siding for. a home. HOME- 
KITS are available in 14 different sizes, 
3 different materials, and 22 different 
colors. Free 48 page DEALERS MANUAL 
explains everything. Each new dealer must 
apply a HOME-KIT to his own home before 
selling the general public. 



Little Rock 



ALUMINUM 

INDUSTRIES 

OF ARKANSAS Dept. PS-93 

Arkansas 72205 



170 | POPULAR SCIENCE 




Tried and true. A nice quality these days. 



THE “ASK-FOR" MOTOR OIL. A SYMBOL OF EXCELLENCE FOR OVER 85 YEARS. REFINED FROM 100% PURE PENNSYLVANIA GRADE CRUDE OIL. 





Filter 

Tip 



O BROWN & WILLIAMSON TOBACCO CORP 

Filter Kings.16 mg. "tar, "1 .2 mg. nicotine; Longs, 18 mg. "tar,” 
1 .3 mg. nicotine, av. per cigarette. FTC Report February 73 



Spend a milder moment 
with Raleigh. 

A special treatment softens the tobaccos 
for a milder taste. 



Good fishing ahead when 
you cruise along with this 
Phantom M-3 electric fishing 
motor by Pflueger. Lightweight, 
quiet, 2-speed control. Yours for 
free B&W coupons, the valuable 
extra on every pack of Raleigh. 

To see over 1 000 gifts, write for your 
free Gift Catalog: Box 1 2, Louisville, 
Ky. 40201. 



Warning-. The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health. 





